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This Special Engineering Issue 


EBSTER defines engineering as the “art 

and science by which the mechanical prop- 
erties of matter are made useful to man in struc- 
tures and machines”. That is a fine definition 
except that in connection with the oil industry 
he might have added ‘‘and processes’’. 


The oil industry began its operations in the 
dark—all branches of it. 


Men found out how to drill wells, how to get 
oil out of them, how to refine it into the few 
simple products then marketable, simply by try- 
ing one way and then another, finding more or 
less crude methods of solving their problems as 
they arose; feeling their way. 


Fifty years ago, the scientists had paid very 
little attention to petroleum. There was no litera- 
ture to guide the producing man or the refiner 
in improving his processes and his methods. 


As the industry grew and developed the study 
and experiments of the men in it gradually dis- 
pelled the darkness and brought the industry out 
into the daylight where the active operating men 
could see what they were doing. Within the 
past four or five years, however, the complications 
and difficulties of making fair profits have in- 
creased many fold. 


Daylight was not enough. In response to the 
needs of the petroleum industry, a group of 
Specialists has developed, each concentrating on 
some acute problem the solution of which spelled 
dollars and cents to the operating oil man. These 
Specialists have been turning the spotlight on 
the various phases of the industry and they 
have made important discoveries. 


They have made themselves masters of the 
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knowledge of the physical and “mechanical prop- 
erties of matter” as applied to their own particu- 
lar fields. They have made these properties 
“useful to man”—particularly and immediately 
to the operating man in the oil business—to an 
amazing extent, an extent which is revolutionizing 
operating methods in all branches of the oil in- 
dustry. 


It is the purpose of this Special Engineering 
Issue to pass on to readers of NATIONAL PETRO- 
LEUM NEWS in as great a measure as possible, this 
advanced scientific and engineering knowledge. We 
believe that more practical engineering informa- 
tion useful to operating men in all branches 
of the oil business is contained in this issue than 
has ever been compiled before between two 
covers. 


The men who have been most active in work- 
ing out these developments and making them 
available to the oil industry to make possible 
better products at lower cost, to turn red figures 
on the ledger into black, are the men who were 
asked to write the articles in this Special En- 
gineering Issue. 


They have responded heartily. NATIONAL PE- 
TROLEUM News thanks them one and all and we 
believe our readers will thank them too. They have 
rendered an important service to the industry. 


Most of them need no introduction to operat- 
Some are outstanding figures in the 
All of them know their stuff. 


ing oil men. 
engineering world. 


With this brief introduction we ring up the 
curtain and invite you to read the contributions 
of these engineers, beginning on the next page. 
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Evaporation Loss, Factors 
Affecting and Practical 
Methods of Reducing It 


By H. H. Fleming 


OW that most of us have an un- 

comfortably large part of our 
capital tied up in stored oil, the 
evaporation problem deserves careful 
consideration. With profits nearing 
the vanishing point the difference be- 
tween red ink and black on the bal- 
ance sheet may be found in_ the 
amount of gasoline going into thin 
air from our tankage. 

Whether the tanks contain gasoline 
or crude, what evaporates is gasoline. 
With so much crude being bought on 
a gravity basis this fact is brought 
home rather forcibly when evapora- 
tion drops the crude into a_ lower 
price class. 

Even the pipe line companies now 
realize that evaporation, which was 
formerly thought no worry of the 
carriers, is eating into their profits; 
especially if the producer keeps the 
crude in pressure-tight tanks and the 
pipe line releases that pressure in its 
own tanks with old roofs and open 
vents. 

To entirely eliminate evaporation 
loss is out of the question and in try- 
ing to save the last fraction of a 
per cent it is possible to spend more 
money on an elaborate recovery sys- 
tem than the saving will justify. But 
there is no question that the greatest 
part of what is lost today can be 
saved and saved without excessive 
capital expenditure. To consider just 
how this can be accomplished with 
the greatest saving per dollar invested 
is the object of this discussion. 

Evaporation is costing this country 
about one billion gallons of gasoline 
annually. This may seem incredible 
but several authorities place the fig- 
ure somewhat higher and I believe a 
billion gallons is conservative. 

Saving a large part of that billion 
gallons is not only conservation but 
profitable business. The greater part 
of the preventable loss is that from 
standing storage and we will there- 
fore limit ourselves here principally 
to consideration of oil in storage. 


Pumping Losses 


UMPING losses while well worth 

attention are much less than com- 
monly supposed. Theoretical com- 
putations have been made showing the 
amount of air displaced each time a 
tank is filled and the amount of gas- 
oline carried off in the vapors. But 
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most of these figures overlook the 
fact that it takes a very appreciable 
time for the air in the tank to be- 
come saturated. When oil is pumped 
into a tank at usual rates and tem- 
peratures, only the last part of the 
air to leave carries any great amount 
of gasoline. One company found to 
its surprise that the pumping loss 
was less than they could measure 
even with special gauging equipment. 

Two 12 by 40-foot tanks were used 
in these tests with enough U. S. Mo- 
tor gasoline to fill one. The gasoline 
was pumped from one tank to the 
other and a very careful gauge taken 
before and after. An average of 
more than 20 tests showed a differ- 
ence so small that it was well within 
the experimental error. In fact, a 
number of tests showed gains so that 
the conclusion of this company is that 
the loss was too small to be meas- 
urable even on full-size tests such as 
this. This applies only to tanks that 
are frequently worked. If a tank is 
filled or emptied only infrequently the 
actual pumping loss will be close to 
the theoretical but of course, if the 
pumping is infrequent the total loss 
is not important. 

To give definite figures as to the 
amount of gasoline lost by evapora- 
tion is difficult because of the widely 
varying conditions. However, the fol- 
lowing figures are the result of 10 
years’ observation and the compila- 
tion of data from various parts of 
the country and hold for average 
conditions. 


ASOLINE in tanks with old style 
steel roofs of 1%-inch to 1 foot 

pitch with loose riveting and open 
vents will evaporate at the rate of 5 to 
7 per cent annually, and even faster, 
if the roof is in bad condition or 
gauge hatches do not close tightly. 
The rate of evaporation from crude 
oil depends, of course, on volatility of 
the crude stored, but the following 
figures are fairly representative of 
the evaporation of Mid-Continent 
crude stored in large tanks after the 
lightest fractions have been lost in 
the lease storage. 

Wood roof tanks 3 to 6 per cent. 

Wood roofs with gas-tight  in- 
sulated tank tops % to 1% per cent. 

Old style steel roofs 2 to 2% per 
cent. 

Gas tight steel roofs with breather 
valves % to % of 1 per cent. 





H. H. FLEMING 


Mr. Fleming is vice president 
and general manager of the Oil 
Conservation Engineering Co., 
Cleveland, O. Mechanical engi- 
neer, graduate University of Mich- 
igan. Former’ chief engineer 
Standard Oil Co. of New Jersey's 
properties in Rumania. 

While employed by the Standard 
of New Jersey, Mr. Fleming was 
for some time assigned to the 
development department where he 
was a member of the committee 
charged with the study of evapo- 
ration loss and means for reduc- 
ing it. 


CUTE 


ROBABLY the most _ accurate 

data available on crude oil is that 
of one of the companies in the Mid- 
Continent field which had _ twenty- 
seven 55000-barrel tanks filled with 
a good grade of Oklahoma crude and 
undisturbed for a period of seven 
years. The average figure on this 
large amount of oil over this long 
period is not subject to the usual er- 
rors of short time evaporation tests 
on one or two tanks. These tanks 
had the usual type of wood roofs cov- 
ered with sheet steel and tar paper 
commonly used until recently in the 
Mid-Continent field. In the seven 
years this crude was in storage it 
lost 17% per cent in volume and 
4.9 degrees in gravity. The loss the 
first year was close to 7 per cent and 
the last year about 1 per cent. 

Another company topped a_ large 
quantity of Oklahoma crude before 
putting it in storage. A 64-gravity 
naphtha cut was taken off which 
amounted to about 10 per cent of the 
crude. At the same time several 
fifty-fives were filled with crude from 
the same pool untopped. After stand- 
ing in storage a few years the grav 
ity and distillation curves of the 
topped and untopped crudes_ were 
nearly identical. 

How far we can go economically 
in reducing these losses is a_ sep- 
arate problem for each owner of 
tankage, but it is not sound business 
to store gasoline with a loss of over 
1 per cent per year and the loss from 
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the average crude oil should be a 
fraction of 1 per cent. For these re- 
sults can be accomplished with com- 
paratively little expense. 


EFORE discussing methods of 
prevention it might be well to 
list the factors which control evapora- 
tion. The three fundamentals are: 
1—The area of oil surface exposed. 
2—The amount of unsaturated air 
passing over that surface. 

3—The degree to which the air be- 
comes saturated with gasoline before 
leaving the tank. 

The unsaturated air passing over 
the surface of the oil comes from 
two sources, windage and breathing. 
The factors on which these depend 
might be listed as follows: 

A—From windage: 

(a) Tightness of the roof and 

fittings. 

(b) Number and location of vents. 

(c) Breather valves on the vents. 

B—From breathing: 

(a) Volume of vapor space. 

(b) Degree and _ frequency of 
temperature variationsin 
vapor space. 

(c) Pressure at which valves are 
set. 

(d) Degree of saturation of air 
inhaled, (where it comes in 
whole or in part from some 
type of gas holder). 

The degree to which the air be- 
comes saturated depends upon _ the 
following three factors: 

A—Vapor pressure of the oil. 

B—Temperature of oil at the sur- 
face. 

C—Time which air is left in tank 
(important only in tank which is fre- 
quently worked). 

From a study of the above funda- 
mental causes of evaporation and of 
the factors affecting these causes, we 
find there are some 8 conditions which 
we would like to obtain if practical. 
They might be listed as follows: 

1—Minimum surface of oil exposed. 

2—Gas tight roof and roof fittings. 

38—Breather valve on vent. 

4—Minimum vapor space. 

5—Minimum temperature variations 
in vapor space. 

6—Roof capable of holding maxi- 
mum pressure. 

7—Return of exhaled gases to tank. 

8—Minimum temperature of oil at 
surface, 

With these optimum conditions in 
mind we can consider the various 
types of tankage now being used for 
holding volatile liquids. 


Floating Roofs 


Y KEEPING the surface of the 

oil entirely covered we can of 
course prevent evaporation. Many at- 
tempts have been made to build a 
tank with a minimum of exposed oil 
surface. A floating roof will accom- 
Plish this but on the other hand of- 
fers mechanical difficulties that are 
rather troublesome. The seal at the 
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This is one thing that leads to excessive evapor- 

ation loss. Note how the hinged cover on the 

hatch is sprung, making it impossible to 
close tightly. 


edge of the float must slide over pro- 
truding rivets and still remain gas- 
tight and spark-proof with no danger 
of catching sufficiently to tip and 
sink the roof. 

The mechanical difficulties of a 
drain that will properly function at 
all times are so great that some com- 
panies have built the regular roof on 
their tanks in addition to floating deck 
in order to prevent the sinking of 
that deck. This also eliminates the 
cleaning of ice and snow from the 
floating deck which is an undesirable 
feature of the uncovered floating roof 
in northern climates. This addition- 
al roof over the floating deck also 
eliminates a feature of the floating 
roof which may have been overlooked. 
Eliminating a surface prevents evap- 
oration but does not prevent boiling 
if the floating deck becomes hot 
enough. The writer was recently told 
by a refinery engineer that he had 
found temperatures on the floating 
decks 20 to 30 degrees higher than 
the initial boiling point of the gaso- 
line stored. It has been proposed to 
support the floating deck above the 
surface of the oil on pontoons to pre- 
vent the heat being carried to the oil 
through the steel plate of the deck, 
but of course this defeats the orig- 
inal purpose of the floating deck. 

Where floating roofs are used care 
should be taken to equip the annular 
vapor space around the rim with de- 
pendable pressure relief valves as 
when pumping into a tank the air 
and gas in the incoming oil tend to 
make a gas lift around the seal un- 
less properly protected. It is pos- 
sible for such a gas lift to carry 
enough liquid onto the roof to sink it. 

Floating decks will materially re- 
duce evaporation losses when installed 
under favorable conditions, especially 
if a roof is built over them, although 
they make rather expensive installa- 
tions. 


Blanket 


TTEMPTS have also been made 
to make a floating seal of foam 
to cover the oil surface and _ this 
worked satisfactorily where the seal 


Foam 


was not destroyed by the oil or 
moisture. Difficulty has been experi- 
enced in making a foam _ stable 


enough to stand up under these con- 
ditions and also in preventing it from 
getting into lines, pumps, etc. 


Vaporless Tank 


_—— tank which eliminates 
exposed surface is the Fleming 
vaporless storage tank so constructed 
that there is no vapor space and the 
surface of the oil is protected by a 
simple inverted water seal which pre- 
vents all access of air but allows ex- 
pansion and contraction of the oil 
without any moving parts. The dis- 
advantage of this is that it is no 
better than an ordinary water-top 
tank when it is partly empty. The 
full advantages are available only 
when the tank is filled to capacity. 
However, most storage is kept filled 
and for such service this tank seems 
to offer the possibility of zero evap- 
oration loss and a minimum fire haz- 
ard. The cost is about 15 per cent 
more than that of a tank with ordi- 
nary cone roof. 


Gas-Tight Tanks 


HE second and third conditions in 
the above list undoubtedly of- 
fer the most effective and most avail- 
able means of reducing evaporation 
in the present type of tankage. One 
large oil company after two years’ 
survey found that its evaporation loss 
in steel-roofed tanks was made up of 
two thirds windage loss and one third 
breathing loss. Others have found 
windage responsible for even a larger 
percentage of the total losses when 
riveting is loose and fittings anti- 
quated. It takes a very small open- 
ing at the eaves or roof seams to 
cause a current of air to blow through 
the tank, especially if there are open 
vents. 
The first step in cutting down evap- 
oration is to plug the leaks in the 
roof and see that all fittings are gas- 


tight. If tanks still have old style 
windlass boxes on the roof, instead 
of safety winches mounted on the 


shell, these old boxes can at least be 
made tight by putting on new gaskets, 
bolts and nuts. 

Gauge hatches are another large 
source of loss. Where a screw cap is 
used on a nipple, threads are often 
found to be corroded away so that 
it is impossible to replace cover, but 
in many cases open gauge hatches are 
simply due to gauger’s carelessness. 
The modern type of gauge hatch elim- 
inates this by making it much more 
difficult for the gaugers to leave them 
open than closed. 


Vents and Breather Valves 


It has been common practice in 
some sections to put several vents 
on a tank, offering an opportunity for 
wind to blow into one and out through 
another, thus passing fresh air over 
the surface of the oil and greatly 
accelerating evaporation. Only one 
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vent should be used on a tank, es- 
pecially where vents are not valved. 

A carefully conducted test of two 
identical tanks except that one had 
two open vents and the other had 
only one, showed a loss in the former 
of 7.7 per cent against 1.4 per cent in 
the single-vented tank. Another type 
of vent which is particularly bad is 
made from a T supposedly screened 
at both ends. As the wind blows 
through this T we get an aspirator 
effect. A large source of loss has 
been the long vent line carried down 
from the tank roof and outside of the 
fire wall. These long lines act as 
air cooled condensers with the tank 
as the still. Furthermore, condensa- 
tion collects in the lines and is very 
difficult to drain out safely. 


This has resulted in a number of 
wrecked tank roofs. The long vent 
lines originally used on the now ex- 
ploded theory that they were safer 


from fire than venting on the roof 
were very wasteful as well as_ un- 
necessarily costly. As a matter of 


fact, vapors discharged at the top 
of the tank are rapidly dissipated 
whereas those discharged close to the 
ground roll along as a highly explo- 
sive mixture and collect in low places 
readily accessible to cigarettes and 
other fire causes. 


HE theory that a rising column of 
T vapors attracts lightning has been 
shown groundless by laboratory ex- 
periments with lightning, although 
this was hardly necessary when it is 
remembered that oil vapors. are 
heavier than air and do not rise in 
a column from the tank. Every tank 
containing volatile liquid should have 
its vent protected by a vacuum and 
pressure relief valve set at whatever 
working pressure is safe for the 
weight of the roof used. 


In many cases this pressure is low 
and it does not take very much tem- 
perature change to open the valve 
but even in such cases the valve helps 
greatly to keep down windage as well 
as the minor breathing cycles due to 
small temperature changes caused by 
clouds passing over the sun and 
changes in the wind. These seem to 
be considerable as many. tests have 
shown the actual savings due _ to 
breather valves were considerably 
higher than theoretical figures. One 
long period test on  80,000-barrel 
tanks filled with gasoline showed an 
average. loss from 7 tanks’ of 
2 per cent, while 3 __ identical 
tanks equipped with breather valves 
lost less than % of 1 per cent a 
year. Another engineer who has made a 
specialty of evaporation losses reports 
an average loss of % of 1 per cent 
per year with valves on gasoline tanks 
where similar tanks lost 1% to 3 per 
cent without valves. Valves are com- 
paratively inexpensive and the best 
of them should pay for themselves in 
a very short time. Failure of a vent 
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Sprung covers on windlass boxes on tank roof. 





Gasket supposed to keep cover tight can be 


seen at the right lying on the roof in front of the box. 
valve is a serious matter and care and out is a direct function of the 
should be taken in selecting such temperature changes’ when _ those 
equipment. changes are sufficient to open the 


Minimum Vapor Space 


ITH other conditions fixed, the 

amount of breathing is almost 
directly proportional to the vapor 
space in the tank. For this reason 
modern tanks are being built with 
a much lower roof pitch than for- 
merly. On a well built tank a slope 
of %-inch to 1 foot is sufficient to 
adequately drain the roof and there 
is no good reason for building tanks 
of any higher pitch. 

Tanks should also be filled as high 
as possible leaving only enough out- 
age to take care of the expansion, in 
most cases 6 inches being sufficient. 
This is assuming, of course, that there 
are no openings in the top ring. Some 
tanks have been built with the sheave 
bracket which carries the swing pipe 
cable so constructed that the cable is 
brought through the top ring instead 
of the roof. 

Putting such a hole through the 
top ring cuts the effective height of 
the tank by the distance from the 
bottom of such hole to the roof and 
is a wasteful type of construction. 
Of course, there are many wooden 
roof tanks which allow so much rain 
to get through that the level of the 
oil is raised several inches in a sea- 
son and the water must be siphoned 
out at regular periods. Under such 
conditions it is not safe to fill the 
tanks too full, but fortunately wooden 
roof tanks are pretty much a thing 
of the past now and where the tanks 
will permit it a surprisingly large 
amount of evaporation will be elim- 
inated by carrying only the outage 
that is actually necessary. 


Temperature Control 


FTER tanks have been made 
tight the amount of breathing 

can be reduced still further by re- 
ducing the temperature variations in 
the vapor space and by keeping the 
surface of the oil as cool as possible. 
For the amount of air breathed in 





breather valves, and the _ saturation 
of the vapors breathed are a function 
of the vapor pressure of the oil at 
the surface which in turn depends 
upon the temperature at that point. 

Water top tanks have been used for 
this purpose but the mechanical diffi- 
culties and expenses both in first cost 
and operation have not been popular. 
Many people also object to the water 
top tanks on the ground that in case 
of an explosion the shell gives away 
instead of the roof with serious con- 
sequences. Water top tanks will, 
however, show a low evaporation loss 
when kept well filled and the vents 
protected by breather valves, for not 
only are such tanks cooler but they 
have comparatively small vapor space. 

Water sprayed over the roof will 
also reduce the temperature but few 
plants have water available for such 
purposes and where they do it is 
usually sea water which eats out the 
roofs very rapidly, and a leaky roof 
is much worse than a hot one. 

Much work has been done on the 
comparative cooling effects of different 
colored paints and as a result very 
few tanks are now covered with the 
black, dark red or rust that were once 
so prevalent. A light colored, heat 
reflecting paint costs little more and 
is a sound investment. In fact, if the 
under side of the tank roof could be 
painted at a reasonable cost it would 
also help to reduce evaporation as less 
heat would be absorbed by the oil 
and vapors from the roof. 


Insulated Tanks 


NOTHER means of temperature 

control is _ insulation. Early 
efforts in this direction consisted in in- 
sulating the entire tank but this was 
soon abandoned for the insulated roof 
only. The insulated roof cuts down 
the peaks of the vapor temperature 
curve and thus reduces the evapora- 
tion loss not only by keeping the vapor 
space cooler in the daytime but also 
maintaining its temperature at night. 
The insulated roof besides greatly re- 
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ducing the breathing, eliminates wind- 
age. In fact, on non gas-tight roofs an 
insulated tank top is of more value 
in stopping windage than breathing, 
especially where the eaves are prop- 
erly sealed. It also helps to solve the 
problem of obtaining a gas-tight roof 
in fields such as the Panhandle where 
it may be impractical to build steel 
roofs on account of their rapid dete- 
rioration. 

With a gas-tight tank having mini- 
mum vapor space, breather valves and 
insulated roof, evaporation losses can 
be reduced to an exceedingly low fig- 
ure. The insulated roof can be built 
at a reasonable expenditure consid- 
ering the savings effected and should 
last many years if skillfully applied. 

A number of tanks have been pro- 
tected against the sun’s rays by hoods 
completely surrounding the tank and 
separated from it by an air space. 
However, results shown in the data 
which the writer has seen on a num- 
ber of such tanks hardly justify the 
expense. 


Pressure Tanks 


F we could build a gas-tight tank 

which would hold all the pressure 
generated by expansion and contrac- 
tion of the oil and gas, we could en- 
tirely eliminate evaporation. Tanks 
have been built which hold sufficient 
pressure so that the breather valves 
which are set for these high pres- 
sures open only under the most ex- 
treme conditions. The spherical tanks 
used for storage of casinghead gaso- 
line are a good example of this and 
are one of the most effective means 
of eliminating evaporation. However, 
they are naturally high-priced con- 
tainers and are limited to compara- 
tively small sizes, most of them _ be- 
ing not over 10,000 barrels. How- 
ever, it has been shown entirely 
feasible to build even the largest tanks 
in a manner to hold motor gasoline 
without breather valves opening more 
than a few days in a year. The evap- 
oration committee of the Standard Oil 
Co. (N. J.) have done some very 
excellent work along this line which 
was discussed by Mr. John A. Brit- 
ton, Jr., in the July 21, 1926, issue of 
NATIONAL PETROLEUM NEWS, page 24. 
They found that with vent valves set 
for 13 inches of water pressure, 
breathing was practically eliminated 
and they developed an 80,000-barrel 
dome roof tank that would stand such 
pressure and yet could be built for 
very little more than the standard cone 
roof. 

Another large company has_ built 
similar tanks working at a pressure of 
1% pounds to the square inch. There 
are more than a million barrels of 
gasoline now stored in this type of 
tankage with excellent results. 

Gasometer and Breather Bags 

Another method of eliminating 
evaporation loss from breathing is 
to provide for the return of exhaled 
gases to the tank. A number of in- 
Stallations have been made _ where 
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tanks were allowed to breathe in and 
out of a gas holder and if there are 
no leaks in the system there is of 
course no evaporation loss. How- 
ever, this has not proven a_ very 
economical system for the reason that 
it is very difficult to prevent leakage 
of gas and the first cost is extremely 
high. Since most tanks have a safe 
working pressure of about 1 ounce 
per square inch there is very little 
pressure available to send the gas 
through long lines to a gas holder 
and therefore large diameter lines 
must be used. Such a piping system 
with a gas holder of sufficient size 
makes a very costly installation. The 
condensation in these lines also pre- 
sents a serious problem. A modifica- 
tion of this system has been developed 
using fabric gas bags for gasometers. 
These bags are located close to the 
tanks and serve from one to four 
tanks each. This reduces cost of pip- 
ing and is much cheaper than a steel 
gas holder. 

It is customary to so proportion the 
bags that they will take care of only 
a part of the breathing as a bag, to 
take the full breath under extreme 
conditions, would need to be of ex- 
cessive size. What cannot be taken 
care of by the bag escapes to the air 
through breather valves. While such 
an arrangement is less expensive than 
the usual type of gas holder, the life 
of the bags is still problematical. 
They are coated with a special gaso- 


line-proof dope which seems to be 
standing up very well. 
With any gasometer system using 


either the steel gas holder or breather 
bag, the expected return in evaporation 
saving must be computed for each in- 
dividual case to determine the amount 
we are justified in spending on the 
installation. All of these systems re- 
quire a gas-tight tank equipped with 
breather valves and the savings effect- 
ed must be compared with losses from 
such a tank when not connected to a 
gas holder. 

Wherever tanks are connected with 
each other through their gas _ lines, 
each tank should be protected from 
the rest of the system by a flame 





arrester and it should be remembered 
that a screen is not an effective flame 
arrester in lines over 4 inches in diam- 
eter. A large part of the time the 
gases in such a system are too rich 
to carry an explosion but there are 
many times when there is sufficient 
air in the mixture to endanger all the 
tanks which are interconnected. The 
best method is to install the flame ar- 
rester adjacent to the tank and above 
it a T. The upper end of the T is 
to carry the vacuum and pressure re- 
lief valve and the side outlet is con- 
nected to the gas system. 


Recovery Systems 


LL the above deals with preventing 

evaporation. But it is also pos- 
sible to allow the stored oil to evap- 
orate and later recover the gasoline 
from the vapors. Such recovered 
gasoline is then stored and again 
evaporated and recovered at an ap- 
preciable cost for each time it makes 
the circuit. Under certain conditions 
it may pay to do this; for instance 
at a refinery equipped with a gas re- 
covery system which can carry the 
additional load at not too great a 
cost, it will undoubtedly pay to take 
the vapors from the receiving pans 
and the working tanks if not too 
distant from the recovery plant. On 
the other hand, there are very few 


storage tanks which it will pay to 
handle in this manner, especially 
where it is necessary to build ad- 


ditional recovery plant capacity for 
this purpose. Long and expensive lines 
are required, the gas delivered to the 
system may be very lean and the 
supply very irregular. A plant which 
would take care of maximum require- 
ments would have a very low load 
factor indeed. When all capital 
charges and operating costs are prop- 
erly apportioned to such a system I 
very much doubt if a profit can be 
shown that would warrant such an 
investment. 


The remarks in an earlier para- 
graph pertaining to the fire hazard of 
interconnected tanks also apply to 
recovery systems. 





This picture speaks for itself. 
close it. 


It was easier for the gauger to leave the cover open than to 
Profits escape through the manhole. 
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Fire Hazard 


HE protection of tankage against 
| fire is so closely interwoven with 
protection against evaporation that a 
word here on that subject may not 
be out of place. The best protection 
any tank can have against fire, in- 
cluding lightning, is a really gas tight 
roof with the necessary breather vent 
the only opening and that opening 
protected by a flame arrester. (Screen- 
ing, even 40-mesh, doubled, is not an 
effective flame stop in pipe over 4 
inches in diameter.) 

Such a tank cannot burn until broken 
open. If the roof is of steel the 
tank also has the best known pro- 
tection against lightning. A careful 
search of fire records has failed to dis- 
close the loss of a single steel tank 
by fire of any kind where the tank 
openings were protected by fittings 
bearing the approval of the Under- 
writers’ laboratories. 

So that if a tank is properly pro- 
tected against evaporation it has also 


the best protection known against 
fire. 

Summary 
Briefly summed up, then, che 


Things to Avoid 


NE of the greatest sources of 

trouble in the installation of 
gasoline pumps at bulk stations is 
the tendency of the user to install 
smaller suction lines than are speci- 
fied by the manufacturers, forgetting 
that the area of the pipe increases 
or diminishes as to square of the 
diameter. The suction line that is 
too small builds up a high vacuum, 
which has a tendency to separate the 


gas from the liquid, or in other 
words, gasify the gasoline. The con- 
sequence is that the pump _ then 


handles a large percentage of gas in 
place of gasoline, and it follows that 
the gas passes off at the end of the 
discharge line and is lost. This loss 
can run into a considerable item in 
a year’s time. 


Then again there are users who 
insist on long suction lines. This 
practically has the same effect as 
reducing the diameter. Another 
trouble that often occurs is to leave 
the suction line exposed to the sun- 
light in the summer time. When this 
line becomes heated by the sun, the 
capacity of the pump is greatly re- 
duced and a large amount of wastage 
occurs through handling gas in place 
of gasoline. It is always well either 
to bury the suction line or box it in. 
If boxed in, in should be surrounded 
by some sort of insulating material. 
In any case the wisest thing to do is 
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A 55-barrel all-steel gas-tight tank vented to the air through a 6-inch line unprotected }, 


screens, a 


first steps in reducing evaporation 
loss consists in reducing vapor space 
to a minimum by low-pitched roofs 
and keeping the tank well filled 
up. Secondly, by making the roof and 
roof fittings gas tight; third by equip- 
ping the vents with an_ effective 
breather valve. These three funda- 
mentals may then be supplemented 
by insulation, high pressure roofs, gas 
holders, tanks of special shape and so 
forth. How far we can go in this di- 


fire hazard. 


rection depends entirely upon the 
local conditions obtaining in each case. 
The savings to be accomplished by 
any given type of installation will de- 
termine the expenditure which we are 
justified in making. 


In other words, conservation must 
be self-supporting. However, there 
are few places in the oil industry 
where a small expenditure will show 
greater returns if intelligently applied. 


in Installing Bulk Station Pumps 


By F. J. Curtis 


to place the pump as near the source 
of supply as possible. 

Another source of trouble often 
occurs through the lack of a screen on 
the suction line, to keep foreign mat- 
ter out of the pipe. This screen, if 
installed, however, should be of ample 
size, and for safety’s sake, three or 
four times the area of the pipe, and 
should be examined from time to 
time, as all kinds of foreign matter 
is liable to stick in the screen and 
eventually shut it off, either wholly 
or partially. 

By-pass valves are often installed 
on the discharge side of the pump. 
These are another source of trouble. 
Some by-pass valves are so designed 
that they bring an abnormal strain 
on the pipe lines through the water 
hammers when they are closed. When 
a by-pass valve is installed, a large 
air chamber should also be installed, 
which will cushion the shock to a 
certain extent. 

A great deal of care should be 
exercised in installing a pump to see 
that it is absolutely and well grouted 
in, on the foundation, as it is possible 
to spring the pump base or frame 
with the foundation bolts, if a great 
deal of care is not used. The spring- 
ing of this frame will throw an ab- 
normal amount of friction on the 
bearings, packing glands, etc., which 
will soon cause trouble, besides con- 
suming more power than necessary. 





President, Pittsburgh Machine Tool Co. 


Another thing that has a_ great 
deal of importance in pump installa 
tion, is the proper aligning of pipes. 
If a length of pipe is screwed into a 
pump by a careless workman, and is 
an inch or two out of line and is then 
sprung into place in making connec- 
tions, it is almost a certainty that the 
pump base will be sprung, throwing 
everything out of line. A great many 
people do not recognize the fact that 
a casting will spring, therefore the 
lines should be lined up absolutely 
true before they are connected. 

In gasoline pumps, especially the 
rotary type, the question of lubrication 
is quite a serious problem, as there 
is very little lubricating quality in 
gasoline. 

Therefore, in purchasing a pump for 
handling gasoline, it is advisable t) 
have either oil-less bronze bearings, 
or better still, ball or roller bearings. 
With the roller bearings, if they are 
located where the gasoline does not 
reach them, these bearings can _ be 
packed with grease once in _ three 
months which will give all the lubrica- 
tion necessary. It is well also to re- 
member that if pumps are allowed 
to stand any length of time—say ove 
the winter months, it is a good idea 
to start them occasionally and run 
them. The writer believes that if the 
above suggestion would be followed, 
a great deal of pump trouble would 
be avoided. 
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Efficient Fire Protection System 





For an Average Refinery 


neering efforts towards finding 

a practical way of extinguishing 
oil fires have resulted in the extensive 
use by oil companies of the “frothy 
mixture” system. Tanks, pumps, pipe- 
lines, mixing chambers and means for 
distributing the foam represent the 
essential equipment required in such a 
system. 

As is generally known among re- 
finers, the principle feature involved in 
this method of extinguishing oil fires 
is the formation of a thick, tenacious 
foam, consisting of bubbles filled with 
a non-inflammable gas. This is pro- 
duced by bringing together two chem- 
ical compound solutions, each solution 
containing two or more chemical con- 
stituents. 


When the foam thus formed spreads 
over the burning oil, the flames are 
extinguished. The chemical constitu- 
ents of the compounds used must be 
fairly cheap and must not deposit any 
great amount of sediment. The pro- 
portion of froth to the solution should 
be about 6 or 8 to 1; in other words 
mixing together 50 cc. of each solution 
should produce from 600 to 800 cc. of 
foam. 

The Foamite-Childs Corp. of Utica, 
N. Y., recommends that foamite solu- 
tions be made up as follows: 

Solution “A’’: 
For each gallon of solution “A”, 
use: 

1.16 Ibs. of aluminum sulphate. 

0.935 gallons of clear, fresh water. 
Solution “B”: 

For each gallon of solution “B”, 
use: 

0.265 lbs. of firefoam liquid. 

0.708 lbs. of sodium bicarbonate. 

0.945 gallons of clear, fresh water. 

Because refinery executives may 
wish to give consideration to the es- 
sential foamite equipment, and method 
of operating same, required for ade- 
quately protecting their refineries 
against fires, the present article will 
be limited to a detailed description of 
the fire-protection system installed at 
the 10,000-barrel refinery of Producers 
& Refiners Corp. at Parco, Wyo. 

The foamite system installed at this 
refinery protects both the _ refinery 
proper and the refinery tank farm and 
consists of two steel solution tanks, 
nominal capacity 90,000 gallons each; a 
15x 8&x18-inch National Transit twin 
duplex steam pump; and 6, 4 and 3- 
inch twin field lines with laterals 3 
inches to 1% inches connecting mains 
to mixing chambers. 

The storage and run-down tanks at 
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D weeriz the past 12 years engi- 


By Harold L. Kauffman 


HAROLD LL. KAUFFMAN 


Mr. Kauffman is a graduate in 
chemistry from Pennsylvania 
State College. Employed by The 
Texas Co. 1919-1922 as research 
and grease chemist and develop- 
ment engineer. Employed 1922- 
1923 by Pierce Petroleum Corp. 
as assistant chief chemist. Em- 
ployed by Producers & Refiners 
Corp., 1923-1926 progressively as 
special process investigator, re- 
search chemist and development 
engineer, chief chemist Parco re- 
finery and chief chemist and lub- 
ricating oil superintendent. Start- 
ed in business for himself as pe- 
troleum consultant in Denver 
March 1, 1926. Has made inven- 
tions in connection with treating 
lubricating oil covered by two pat- 
ents issued and one soon to be 
issued. 


this refinery all are equipped with 
foamite mixing chambers. In addition, 
foamite hydrants are located at fre- 
quent intervals throughout the system 
for general protection around the re- 
finery and for auxiliary protection of 
tanks. 


Solution Tanks 


A‘ EACH chemical solution used in 
the frothy mixture system of fire 
protection requires one tank, two are 
at least necessary. The capacity of 
these tanks depends on the number of 





square feet of oil surface to be cov- 
ered. 

At the Parco refinery the two solu- 
tion tanks, A and B are of steel, 25 
feet in diameter by 25 feet high, nom- 
inal capacity, 90,000 gallons each. The 
A tank is lined with 8-pound sheet 
lead; the B tank is plain steel. 

The B tank is equipped with an in- 
side and outside steel ladder. There 
are no ladders on the A tank. 

Each tank is provided with a man- 
hole in the lower ring and one in the 
roof. The roof manholes are equipped 
with hinged covers. Access to both 
manholes is obtained by the ladder on 
the B tank. 

The tanks are equipped with float 
gauges which register correctly. 

A hollow tile structure is built 
around the tanks for protection in cold 
weather. 

The tanks are painted black. 

A pipe hand-rail is installed at the 
roof manholes. 


Solutions 


egg A when properly made 
up, shows a specific gravity of 
1.073 at 75° F.; solution 
16° FF. 

It is advisable always to keep on 
hand an extra half charge of foamite 
chemicals as a precautionary measure. 


B 1.061 at 


Dissolving Tank 


HE dissolving tank in use at this 

refinery is of reinforced concrete, 
10 feet 6 inches long by 8 feet wide by 
4 feet 6 inches deep. It is provided 
with necessary steam, air, water and 
drain connections. 

The valves at the dissolving tank 
are boxed in for protection; while the 
tank itself is provided with a wood 
cover for protection from the weather. 


Air Agitation 


ae protection for dissolving chem- 
icals and agitating the solutions 
at intervals is supplied by the refinery 
air compressor. The B tank is equipped 
with a grid of 1-inch and half-inch 
perforated steel pipe resting on the 
floor of the tank; the A tank is 
equipped with a coil of 1-inch lead 
pipe, perforated. This piping connects 
with the refinery air supply. Valves 
controlling the air to each solution 
tank are located in the foamite pump 
house. The dissolving tank is equipped 
with a grid of 1-inch and half-inch 
perforated steel pipe for air agitation 
when dissolving chemicals. The air sup- 
ply available is adequate for dissolv- 
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FAUCETS - 





et 


this Installation Stop 
those Leaks and Overflows 


PPROVED by scores of engineers, this 

simple, correct installation is saving gas- 

oline—and money—for loading stations 
throughout the country. 


The Wheaton Type 25 Loading Valve, espe- 
cially designed for the effluent end of the line, 
prevents leaks and overflows. Moreover, its 
location is at the point of greatest convenience. 


The valve is counterbalanced. This means 
slow, smooth, easy action—no jars or shocks to 
spring leaks in the pipe line. And it is self- 
closing. The valve must be held open by the 
operator, for the instant the handle is released 
the valve shuts tight. 


Type 25 Loading Valve reflects the same en- 
during quality—the same painstaking regard for 




















every detail—which distinguishes all Wheaton 
Faucets and Valves. It is made of a special- 
analysis brass alloy—tempered, toughened and 
tested to ensure long life. 


It is equipped with a sturdy brass alloy spider, 
which prevents it from slipping into the tank 
and catching; this removes the danger of jerk- 
ing joints loose should the truck move before 
the Valve is swung away. 


Send for a sample of Type 25 Loading Valve 
—if it does not prove entirely satisfactory you 
may return it for full credit or refund. Also, 
ask for the illustrated Wheaton Catalog, 
which fully describes all Wheaton Products. 


A. W. WHEATON BRASS WORKS, NEWARK, NEW JERSEY 


Wheaton 


VALVES - JOINTS - COUPLINGS - FILLERS - NOZZLES - CONNECTIONS 


NATIONAL PETROLEUM NEWS 


The photograph at the lef; 
shows an installation o}{ 
Wheaton Type 25 Loading 
Valves—also, Wheaton 
Double Swing Joints 
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ing the chemicals and agitating the 
solutions in the tanks. 


Foamite Pump House 


HE foamite pump house is of 

brick, 29 feet long by 16 feet 2 
inches wide. It is equipped with seven 
windows and one double door. The 
house is well lighted. A layout of 
the foamite system field piping is 
posted in the pump house. Operating 
and maintenance instructions, fur- 
nished by the Foamite-Childs Corp. are 
framed and posted in the pump house. 
The door of the foamite pump house 
is kept locked and a key placed in a 
box with a glass cover at the door. 
Keys are also given to those responsi- 
ble for the operation of the system. 
A complete set of pump tools is kept 
on a rack in the pump house. 


Pump House Piping 


HE pump house piping was tested 

at 180 pounds per square inch 
hydrostatic pressure before the equip- 
ment was reported ready for use, and 
it was considered satisfactory only 
when no leaks resulted after each test. 
All suction and discharge piping is 
well supported from the trench floor. 
An air connection made on the field 
line header in the pump house is used 
for draining field lines. The pipe 
trenches are covered with steel plate. 
The steam lines to the foamite pump 
are well insulated. A trap takes care 
of condensation in the lines. Two 
steam coils for heating are installed 
in the pump house. Enamel signs are 
in place to indicate the pump mani- 
fold valves. Suitable signs also are 
posted over the field control valves. 
All pumps and piping are suitably 
painted. 


Foamite Pump 


HE foamite pump is a 15 x 8 x 18 
inch National Transit twin duplex 
steam pump, 38-inch steam inlet, 4-inch 
exhaust, rated at 520 G.P.M. each solu- 
tion, at a piston speed of 100 feet per 
minute, or 33 revolutions per minute. 
As shown by the tests made with the 
steam pressure available, the pump can 
be easily speeded up to 38 revolutions 
per minute, equivalent to a discharge 
of 590 G.P.M. of each solution. The 
pump is well set on heavy concrete 
piers. The pump was tested at 180 
pounds per square inch, with no leaks 
resulting, before being considered 
ready for use. 
The following tables give data on 
pump tests made: 


The relief valves start operating at 
155 pounds per square inch. After the 
charging of the solution tanks the 
above results were repeated with prac- 
tically the same results. Grooves are 
present in the pump foundations at the 
solution ends so as to drain off any 
water or solutions that might collect 
inside the pump base. 


Pumping Tests 
HE following tests were run on 
i the foamite pump before it was 
considered to be satisfactory for meet- 
ing operating conditions: 


Test No. 1 


Pumping to Tank No. 510. 
Steam pressure ...130 Ibs. 
ee ee Te NS LI aD 65 Ibs. 
Pump. Speed ... 8 . M. (18 stroke) 
Pumping for 10 minutes 

Quantity pumped out tank—18”’ 
5508 gals. 551 G. P. M. 

Quantity pumped out of “B’ tank-—18" 550° 
gals. 551 G. P. M. 


(55,000 bbls.) 


The unions on the risers to the mix- 
ing chambers were broken and water 
then pumped from the solution tanks 
through the lines. This gave condi- 
tions approximating those existing 
during actual operation of the system. 

520 G.P.M. of each solution is the 
pump discharge required for a tank 
of this size. With the steam pressure 
available during the test, a discharge 
of 551 G.P.M. was easily obtained. 
This was 381 G.P.M. above require- 
ments. The test showed equal quanti- 
ties pumped from each tank. 


Test No. 2 


Pumping to tank 301. (10,000 bbls.) 
ORME” “UNWIND © ciccccptce ie od ee 128 Ibs. 
1d ee EE ACER Lae 65 Ibs 
Pump. Speed 23144 R. P. M. (18” stroke) 
Pumping for 10 minutes 

Quantity pumped out of “A” tank—11 3/16” 
3423 gals. 342 G. P. M. 

Quantity pumped out of “B” 
3462 gals. 346 G. P. M. 


251 G.P.M. of each solution is the 
pump discharge required for a tank of 
this size. With the steam pressure 
available during the test, a discharge 
of 344 G.P.M. was easily obtained. 
This was 93 G. P. M. above require- 
ments. The test shows that the A 
pump discharged 1.1 less than the B. 
This difference is negligible. 


tank—-11 3/16’ 


Test No. 3 
Using two hose streams 
300 ft. (working length) 1%-inch 
connected to each of two hydrants. 
Steam pressure . 
Fluid : 
(Relief valves operating). 
Pump speed 
Pumping for 
Quantity pumped out 
2295 gals. 230 G. I 
Quantity pumped out 
2333 gals. 233 G. P. M. 


hose was 


...125 Ibs. 
ncdesnacccl Gr All 


(18” stroke) 
10 minutes 
tank-—-7\,”’ 


tank—7%”’ 


Slippage Test 


Steam Press. 
ae. ig 100 Ibs. 


d 135 Ibs. 
“RB.” 100 Ibs. 


135 Ibs. 


Fluid Press. 


Maximum 
allowable slip 


C 
ov 


Slip in 
inches per minute 
3" 


eer 


a) a% 


The slip in the pump is practically negligible. 


Pressure Capacity Test 


Steam Pressure Fluid Pressure 
100 Ibs. 135 lbs. 
120 Ibs. 140 lbs. 


Stroke 
12” 


18” 


Relief Valve Capacity Test 


End 


” 


“RY 
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Relief Valve Setting 
160 lbs. 
160 lbs. 


Stroke 
18” 
19” 


Relief Valve Capacity 
38 R. P. M. 
38 R. P.M. 


The results of this test show a dis- 
charge of 115 G.P.M. of each solution 
from each hydrant. The relief valves 
were operating during this test and 
part of the discharge was passing back 
into the pump suction. The “A” pump 
discharged 1.2 per cent less than the 
“B.” This difference is negligible. 


Test No. 4 


Same conditions as for Test No. 3 
Steam pressure 25 Ibs 
pg SER Me eect a enmene eee 150 Ibs 

(Relief valves operating). 
Pump speed ..26 R. P. M. (18 stroke) 
Dn RETESET Sian nnoa ase see rato 15 minutes 

Quantity pumped out of “A” tank—11’’ 3366 
gals. 224 G. P. M. 

Quantity pumped out of “B” 
3443 gals. 230 G. P. M 


tank—11\” 


The results of this test show an av- 
erage discharge of 113 G.P.M. of each 
solution from each hydrant. The re- 
lief valves were also operating during 
the test and part of the discharge was 
passing back into the pump suction. 
the “A” pump discharged 2.6 per cent 
less than the “B.” This difference is 
within allowable limits. 


Field Conditions 


The main foamite pipe lines to the 
tank farm at the Parco refinery are 
6 inches in diameter. Seven foamite 
hydrants at the refinery loading rack 
are connected to 3-inch supply lines. 

Two foam headers are installed in 
the trenches of the receiving house of 
the refinery pressure cracking stills, 
one each at each end of the receiving 
house. These headers are made up of 
8-inch tees with short lengths of 8-inch 
pipe open at the ends. The solution 
lines from the 3-inch main solution 
lines to the headers are 11% inches in 
diameter. 

The field piping in the refinery prop- 
er is from two to four feet under- 
ground. However, in the refinery tank 
farm most of the piping has _ been 
laid on the ground. 

Drain valves were installed at low 
points in the system, even though the 
pipe lines were laid to grade so that 
care could be taken of drainage. Be- 
sides natural drainage, the lines may 
be blown out with air through an air 
connection in the foamite pump house. 
In most cases, the laterals are drained 
toward the tank and then have drain 
plugs at the bases of the risers to 
the mixing chambers. These plugs are 
boxed in. 

Before being approved for use all 
foamite main lines and laterals were 
thoroughly flushed out and tested at 
175 pounds hydrostatic pressure up to 
the unions on the risers to the mixing 
chambers. Foamite control valves all 
over the refinery and refinery tank 
farm are boxed in and control valve 
signs erected at each valve. 

In the refinery proper where the 
main foamite lines are deep in the 
ground and the control valves to the 
mixing chambers are too far below the 
surface to be easily accessible, extend- 
ed stems were installed on these valves 
so as to bring them within easy reach. 

All field lines are carefully blocked 
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up to grade with permanent supports; 
and all lines inside the firewalls are 
covered with at least 6 inches of dirt. 

The fire protection system at the 
Parco refinery is provided with 3000 
feet of 1% inch rubber-covered, rub- 
ber-lined hose. This hose is on five 
hose reels. One reel of hose is kept 
in the foamite pump house. The other 
four reels are kept either in hose reel 
houses, provided for that purpose, or 
are placed at strategic points in the 
plant. All the hose and the 10 com- 
bination nozzle sets were tested at 125 
pounds hydrostatic pressure before 
they were considered satisfactory for 
use. 

The amount of chemicals required 
for making 75,000 gallons each of 
solutions A and B is shown below: 

88,400 Ibs. or 221 bbls. of 400 lbs. 

each of acid aluminum sulphate. 

53,200 Ibs. or 133 bbls. of 400 Ibs. 

each of sodium bicarbonate. 

20,000 Ibs. or 40 drums of 500 Ibs. 

each of foamite solution. 

The Parco refinery of Producers & 
Refiners Corp. was constructed, for the 
most part, by J. G. White Engineering 
Corp., 43 Exchange Place, New York 


City. The equipment’ for the fire pro- 
tection system as installed at this 
refinery was purchased from the 
Foamite-Childs Corp. of Utica, New 
York. 

The operating, maintenance and 


charging instructions for the foamite 
system as in effect at the Parco re- 
finery is of interest to those who are 
not already familiar with the manner 
in which such systems are operated 
and maintained. These instructions 
are given to the user of their fire 
protection system by the Foamite- 
Childs Corporation: 


1. Begin agitating the foamite solu- 
tions by means of compressed air. 

2. Open wide main suction valves 
on pump. (Make sure suction valves 
at solution tanks and main discharge 
valves on pump are open. All other 
valves should be closed). 


3. Open block valves in pump house 
to permit flow of solutions to loca- 
tion of fire. 


4. Start pump slowly and bring up 
to a speed of 36.5 R.P.M. or until 
the relief valves operate. (The air 
agitation mentioned under operation 
No. 1 should not be continued longer 
than three minutes). 

5. Open proper block and control 
valves to permit flow of foamite 
solutions to tank on fire. When open- 
ing foamite system valves, be care- 
ful to open wide the valves in both 
solution lines simultaneously. 

6. Connect hose lines to foamite 
hydrant nearest available to fire, and 
use hose stream when and _ where 
warranted—for wooden timbers burn- 
ing in the tank, and for oil burning 
on the ground around the tank. If 
nozzle pressure is low, allow mixing 
chambers to accomplish as much fire 
extinction as possible, then shut off 
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The two Foamite solution tanks at the Parco 
insulated with 


flow to mixing chambers and use hose 
stream. 

7. Extinguish a fire in one unit 
risk at a time. The pump has suffi- 
cient capacity to extinguish a fire in 
the largest unit risk. (A unit risk 
is a tank or group of tanks with 
its control valves so located as _ to 
be accessible in case of fire). 

After a Fire 

1. Immediately after a fire, sal- 
vage as much of the solutions re- 
maining in the pipe lines as_ pos- 
sible, returning them to their re- 
spective solution storage tanks. (See 
operation No. 2, under “pipe connec- 
tions in pump house’”’). 

2. Wash out the pump and pipe 
line thoroughly with fresh water im- 
mediately after salvaging solutions. 
Exercise particular care to see that 
all lines which contained solution are 
washed out thoroughly. 

38. Wash out all hose used, 
replace hose on reel. 

4. After washing out all pipe lines, 
drain them by removing drain plugs 
at low points and at all dead ends. 
Drain all parts of the pump thor- 
oughly. Replace all drain plugs im- 
mediately after draining the lines. 

5. Recharge solution tanks to their 
full capacity as soon after the fire 
as practicable. 


and 


Pipe Connections in Pump House 


HE pipe connections between the 

foamite pump, solution tanks, dis- 
solving tank, and air, steam and water 
supplies are so arranged that any of 
the following operations can be ac- 
complished by proper manipulation of 
valves: 

Operation No. 1:—Connect pump 
suctions to their respective solution 
tanks, and connect pump discharge to 
the main outgoing supply lines, which 
lead to the oil tanks and the foamite 
hydrants. Use this connection in case 
of fire. 

Operation No. 2:—Connect pump 
suctions to main discharge lines and 
connect pump discharges to the suc- 
tion lines extending to the solution 
tanks. Use this connection when re- 
claiming solutions from the pipe lines. 

Operation No. &:—Connect the 
pump suctions to the dissolving tank, 


t 





refinery of the Producers & Refiners Cor; 


ile, at right. 


and the pump discharges to the solu- 
tion tanks. Use this connection when 
recharging the solution tanks. 
Caution:—Be careful not to pump 
solution B into solution A_ storage 
tanks or vice versa, when pumping 
solution from the dissolving tank into 
one of the solution storage tanks. 
Operation No. 5:—Connect clear, 
fresh water supply to the dissolving 
tank. Use this connection when filling 
the dissolving tank with water. 
Operation No. 6:—Connect steam 
supply with dissolving tank. Use this 
connection for heating the water in 
the tank, when dissolving chemicals. 
Operation No. 7:—Connect the air 
supply to the solution storage tanks 
and the dissolving tank. Use this 
connection when agitating solutions 
or dissolving chemicals. 


Maintenance 


1. Operate the pump for five min- 
utes, once a week. Do not pump any 
of the solutions, but wet the pump 
cylinders with water, and open drain 
cocks on fluid cylinders so that pump 
can run on air. Oil all working 
parts. 

2. Agitate the solutions with air 
on the first Saturday of every fourth 
month for a _ period not exceeding 
three minutes. The foamite inspector 
will perform this test when he is 
making his tri-yearly inspection. 

3. Test the pump for capacity and 
pressure on the first Saturday of 
every fourth month. For this test, fill 
the dissolving tank and take suction 
from there. Pump water from the 
dissolving tank and circulate the en- 
tire discharge through the relief 
valves. All valves on the pump mani- 
fold, except the dissolving tank suction 
valves must be closed during this 
test. 

Note whether the pump will operate 
at a speed of 109.5 feet per minute, 
(36.5 revol. per minute) when work- 
ing against a fluid pressure of 140 
pounds per square inch on_ each 
end of the pump, the steam pres- 
sure being 112 pounds per square 
inch. (For this portion of the test. 
the water should be throttled through 
the bypass-to-suction valves). 

At the conclusion of the tests, drain 
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the pump, and then close fluid cylin- 
der drain valves. Open main dis- 
charge valves on the pump manifold. 
The leak indicator cocks on the suc- 
tion and the return-to-suction valves 
should remain open at all times ex- 
cept when the pump is being oper- 
ated. The foamite inspector will per- 
form these tests when he is making 
his tri-yearly inspection. 

4. All pipe lines should be sub- 
jected at least semi-annually to a 
hydrostatic test of 175 pounds per 
square inch, 

5. All hose should be tested at 
least once a year, at from 100 to 
125 pounds’ hydrostatic pressure. 
Water should be run through all rub- 
ber-lined hose, at least twice a year, 
to retard deterioration of the rubber 
lining. Drain all hose properly and 
replace hose on reel. 

6. See that all apparatus connected 
with the foamite system is in its 
proper place and ready for instant 
use. 

7. Make foaming and hydrometric 
tests of the foamite solutions once a 
month, as follows: 

Foaming Test 

OUR 25 ¢. c. of each solution 

simultaneously into a graduated 
cylinder of 500 c. c. capacity. The 
temperature of each solution should 
be 60° Fahr.—a maximum variation 
of one degree either way being per- 
missible. The solutions should ex- 
pand to at least seven times their 
original volume (combined). The foam 
should consist of fine, minute bubbles, 
well bonded together, be quite stiff, 
and, after several seconds of vigorous 
stirring, show no signs of collapse; 
that is, i* should now show an ex- 
pansion of at least six. 

If the foam does not respond satis- 
factorily to this test, send one quart 
of each solution for examination and 
advice to:—Foamite-Childs Corp. 
Chemical Laboratories, Utica, N. Y. 

The quart containers should be of 
glass or other acid-proof material (not 
metal), properly labeled as to con- 
tents and point of origin. 


Hydrometric Test 


OAMITE solution A should have 

a specific gravity of 1.074 when 
taken at a temperature of 60°F. The 
specific gravity equivalent in degrees 
Baumé is 9.99. 

Foamite solution B should have a 
specific gravity of 1.063 when taken 
at a temperature of 60°F. The 
specific gravity equivalent in degrees 
Baumé is 8.59. 

8. Any evaporation from either A 
or B solution should be replaced by 
sufficient amount of clear, fresh water, 
to bring the solution to its standard 
Specific gravity, as mentioned under 
hydrometric test.” 

9. Before freezing weather sets in, 
drain condensate from all pipe lines. 

10. In latitudes where the tempera- 
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ture falls below 50°F., the heating 
system for the foamite solution tanks 
should be set in operation, and the 
temperature of the solutions main- 
tained at about 60°F. during the 
entire cold season. 


Charging Instructions 


1. Foamite solutions should be made 
up as follows: 


For each gallon of solution A, use: 
1.16 pounds of aluminum - sulfate 
(Foamite Chemical A). 0.935 gallons 
of clear, fresh water. 


For each gallon of solution B, use: 
0.265 pounds of firefoam liquid. 0.808 
pounds of sodium bicarbonate (Foam- 
ite Chemical B). 0.945 gallons of clear, 
fresh water. 


2. Determine the gallons of each 
solution to be added by gauging the 
solution storage tanks and using the 
data given below: 


Data on Solution Tanks 


Inside diameter’ «...<<..:...0scss: 2a ft. 

Nominal capacity ....90,000 gallons 

Present depth of solution (75,000 

GEIMIBED cacdeescasevcsantsessccseac: 20 ft. 5 in. 

Each inch of depth represents... 

didbabvauaaccdaskescasuassuccetacesees 306 gallons 

3. Calculate the weight of each 
chemical necessary to make up the 
amount of solution required. 

4. Dissolve the aluminum § sulfate 
in accordance with the following: 

(a) Run 1 foot 9 inches of clear, 
fresh water into the dissolving tank 
and heat the water with steam to 
the maximum temperature which can 
be attained without causing discom- 
fort to workmen on the grid cover. 

(b) Agitate with air and add 8,000 
pounds of aluminum sulfate, dis- 
tributing it well over the tank. 

(c) Stop air agitation and heat 
solution to boiling. 

(d) Turn off steam, agitate with 
air and add clear, fresh water until 
the depth of solution is about 4 feet. 

(e) Pump into solution A_ storage 
tank. 

(f) Run clear, fresh water into the 
dissolving tank and continue pumping 
until the hot solution is washed out 
of the pump. 

(zg) Repeat the above operations un- 
til the required amount of aluminum 
sulfate has been dissolved. 

5. Pump clear, fresh water into 
solution A_ storage tank until the 
solution reaches the depth specified 
under “Charging Instructions”. Then 
agitate the solution in the storage 
tank with air for 10 minutes. 

6. Wash the dissolving tank out 
thoroughly. 5 

7. Dissolve the sodium bicarbonate 
in accordance with the following: 

(a) Run 3 feet 9 inches clear, fresh 
water into the dissolving tank and 


heat to 120°F. This temperature 
must not be exceeded. 
(b) Turn off steam, agitate with 


air, and add 2,400 pounds of sodium 


bicarbonate, distributing it well over 
the tank. 

(c) Continue agitation for several 
minutes after the addition of the 
sodium bicarbonate, until the sodium 
bicarbonate is dissolved. 

(d) Stop air agitation and 
into solution B storage tank. 

(e) Repeat the above operations un- 
til the required amount of sodium 
bicarbonate has been dissolved. 

(f) Agitate the solution in the stor- 
age tank with air for not more than 
three minutes. 


pump 


General Notes 


1. When charging the solution tanks 
the end of the pump opposite the 
end pump solution should have water 
circulating in it. 

2. After charging, wash out the 
pump thoroughly and drain same. 
Make sure that no solution entered 
the field lines. 

3. Temperatures above 120°F. make 
sodium bicarbonate solution give off 
its carbon dioxide gas, thereby re- 
ducing its fire extinguishing value. 

4. Aluminum sulfate and sodium bi- 
carbonate are packed in wooden bar- 
rels containing 400 pounds per barrel. 
Firefoam liquid is packed in steel 
drums containing approximately 490 
pounds per drum. 

In addition to the foamite system 
in use at the Parco, Wyoming, refin- 
ery of Producers & Refiners Corp. 
steam smothering lines are also in- 
stalled at all tanks. These steam 
lines were in use before the foamite 
system was installed, but, thereafter, 
were not removed; instead they now 
serve as an additional means for fire- 
protection. The steam lines on all 
tanks have remote controls. To sim- 
plify identification, numbers are 
marked on the steam lines to corre- 
spond with the numbers on the tanks. 

Advantage in remote controls on the 
steam lines lies in the fact that in 
case of fire at one of the tanks, the 
operator can turn the steam into the 
tank without danger to himself. These 
remote controls are found in various 
parts of the refinery, where they are: 
readily accessible to the operator. 

The refinery fire department func- 
tions under the direction of a fire 
marshal, who devotes all his time to 
seeing that the plant’s fire preven- 
tion policy is carried out, including 
the inspection of all equipment. Each 
department of the refinery furnishes 
an assistant to the fire marshal, and 
these men are then regularly in- 
structed and drilled in the prevention 
of fires and the utilization of the 
equipment as it applies to their de- 
partments; thereafter, instructing 
other employees in their departments. 

Chemical solution tanks, hose, lad- 
ders, etc., mounted on an automobile 
chassis further supplement the fire- 
fighting equipment at the Parco re- 
finery. 
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Contact Filtering is an Individual 
Problem for Every Refinery 


lubricating oils are made, the 

wide range of specifications for 
finished product, and the numerous 
methods employed in the _prepa- 
ration of the stocks, each serve to 
limit any brief discussion of the va- 
rious processes of contact filtration to 
generalities. The following, therefore, 
will deal only with some of their 
salient features. 

Processes of contact filtration were 
originally developed because of two 
fundamental facts: First, it was found 
that the efficiency of an adsorptive 


Tie variety of crudes from which 


material depended upon the _ in- 
timacy with which the _ impurities 
of the oil could’ be _ brought 


into contact with the material utilized 
for their adsorption. Second, that the 
intimacy of the contact depended upon 
the degree of fineness of the adsorp- 
tive material utilized as well as the 
fluidity of the oil to be treated. 

Consequently, inasmuch as it was 
impossible to pass an oil which had 
been heated sufficiently to develop its 
greatest degree of fluidity through a 
bed of adsorptive material ground to 
fineness which would render its great- 
est efficiency in accordance with the 
accepted method of percolation, the 
procedure of contact filtration was 
developed. 

There are certain basic steps em- 
ployed in each of the various processes 
of contact filtration which may be de- 
scribed very briefly as follows: 

The adsorptive material (various 
clays are utilized for the purpose) is 
ground to a high degree of fineness. 
It is added to the oil and is incorpo- 
rated in it by thorough mixing. The 
mixture is then brought to a high tem- 
perature which reduces the viscosity of 
the oil and permits the most intimate 
contact between the decolorant and the 
impurities. After heating the oil is 
cooled and the clay is removed by me- 
chanical means. The clay-free oil is 
the finished product. 


Color Control and Plant Flexibility 


WO of the most important fea- 
tures of the processes of con- 
tact filtration are: 

1. The ability it gives the operator 
to control the color of his finished 
product, and 

2. Extreme plant flexibility which 
permits the production of oils of 
almost any desired color without the 
curtailment of full plant capacity. 

In the operation of a_ percolation 
filter plant, the color of the finished 
product is a composite of oils brought 
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to both a high and a low color. The 
operation is carried on until the com- 
posite is correct. The amount of 
filtering required cannot be _ deter- 
mined beforehand. The operation re- 
quires constant adjustment, constant 
care and frequent rehandling. 

In the process of contact filtration 
the color of the finished product is 
controlled by the quantity of clay 
mixed with the oil. The more clay 
the better the color or vice versa. 
The quantity of clay to be utilized 
for a certain color is determined be- 
forehand in the laboratory, so that 
the operator can by the addition or 
subtraction of the quantity of de- 
colorant mixed with the oil operate at 
the full capacity of his plant and pro- 
duce as a result an oil of a color no 
matter what the requirements may be. 


Uniform Decolorization 
From the above it is seen that 


whereas a percolated oil is a mix- 
ture of oils which have been brought 
to a variety of colors, contacted oils 
are decolorized equally and uniformly 
throughout. 

The effect of this has manifested 
itself in a rather interesting manne: 
in connection with the operation of 
those contact plants which are util- 
ized for filtering stocks which are 
subsequently dewaxed by the Sharp- 
les process. 

It is generally known that color 
bears a direct relation to wax pre- 
cipitation. The wax content of an oil 
filtered to a high color will precipitate 
more readily than will the wax con- 
tained in an oil of darker color. 

In the operation of the contact and 
Sharples plants it has been found that 
the waxes in a contacted oil brought to 
a definite color precipitate more readily 
than do those contained in a percolated 
oil of similar color. 

This fact has been attributed to the 
uniform decolorizing ability of the 
contact process. It manifests itself 
in permitting the production of a fin- 
ished product of much lIdwer cold test 
and in the yield of a separated wax 
which contains much less mechanically 
entrained oil. 


The Relation of Acid Treatment to 
Contact Filtration 


N BRINGING the oils made from 
a mixed base or an asphalt base 
crude to color, the major portion of 
the work is accomplished by treating 
with sulfuric acid. Where filter 
plants employing the percolation meth- 
od are utilized for the subsequent fil- 
tration of such oils the acidity of the 
oil is neutralized chemically before the 
oil is delivered to the percolation plant. 
Where oils of this character are sub- 
sequently filtered by the contact 
process the clay is put upon the acid 
oil without prior neutralization. The 
clay consequently acts as an adsorptive 
for the acid as well as a decolorant. 
The result is accomplished in a single 
dose or in other words, the two re- 
actions, if they may be called that, are 
carried on simultaneously. This phase 
of the process of contact filtration 
not only eliminates the step of chemi- 
cal neutralization—a process that has 
always given trouble—but is respon- 
sible for the production of an oil of 
very much better outer tone. 
Chemical neutralization of an acid 
oil is sometimes responsible for the 
formation of compounds the removal 
of which is very difficult. Where the 
clay, however, is put upon the acid 
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oil there is no reaction. The acid is 
adsorbed by the clay. The action is 
purely mechanical. No chemical com- 
pounds remain in the oil for subse- 
quent removal. The improved result 
is visible to the eye. 


The Efficiency of Adsorptive 
Material 


N CONSIDERING the construction 
I and operation of a plant employing 
the process of contact filtration the 
selection of the adsorptive material to 
be utilized is most important. In most 
cases the clay of the highest possible 
efficiency, that is, one which will de- 
colorize the greatest amount of oil per 
ton of material, should be used. 

This is true even though the cost 
of the more efficient material may be 
considerably higher than a material 
of low efficiency. A material of low 
efficiency even though it costs less re- 
quires more clay handling equipment, 
more clay storage, more equipment 
for processing, greater capacity for 
removing it and what is of. still 
greater importance, is responsible for 
a greater loss of oil due to the ab- 
sorption of the oil in the spent clay. 

The efficiency of adsorptive mate- 
rial, therefore, not only effects 
economy in plant operation but con- 
trols to an enormous degree the plant 
investment requirements. 


The Pulp Process 


HE extremes to which it is eco- 

nomically feasible for one to go 
in securing a decolorant of the highest 
possible efficiency is exemplified by the 
utilization of the so-called pulp process 
of contact filtration. 


This process was particularly devel- 
oped for the filtering of heavy resid- 
ual oils such as long residuum and 
steam refined stock from which Sharp 
stock and bright stock are respectively 
manufactured. 

It is called the pulp process because 
of the characteristics of the adsorptive 
material. This material is a product 
resulting from the activation of Mont- 
morillonite with sulfuric acid. The 
development of the use of the material 
in the pulp form is of considerable in- 
terest. 

Some years ago it was found that 
materials of this class if activated 
with sulfuric acid produced a decolor- 
ant of the highest efficiency. Origi- 
nally, however, it was the practice 
after acid treating to dry the result- 
ing mud, to grind it and to put it 
upon the oil in the dry form. How- 
ever, it was found that the drying 
of the mud and the grinding of the 
dry material killed to a certain ex- 
tent the decolorizing efficiency of the 
resulting product and, of course, these 
two operations added expense to its 
cost. 

Consequently, the idea of treating 
the raw material at the refinery, of 
putting the treated material on the oil 
in the pulp form, of drying the pulp 
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or mud in the presence of the oil was 
developed with the result that the cost 
of producing the decolorant was re- 
duced and a product of the highest 
possible efficiency made use of. 

It cannot be denied that the utili- 
zation of such a process entails some- 
what greater plant investment and in- 
stitutes operations of some slight com- 
plication but the fact remains that the 
efficiency of the resulting material 
when applied to these heavy oils is 
such as to warrant the procedure not 
only from an economic point of view 
but because of the excellence of the 
color and outer tone of the finished 
product. 


Contacting During Distillation 


NE of the most interesting de- 
velopments in connection with 
the process of contact filtration has 
been that in which the decolorant is 
put upon the oil during the process of 
its distillation. This particular de- 
parture was originally conceived for 
the filtration of residuums from Penn- 
sylvania crude. It may, however, be 
utilized in a number of different ways: 
1. In connection with the filtration 
of overhead stocks in which the oil 
is being reduced to a final specifica- 
tion after initial distillation. 

2. For the filtration of oils that have 
been diluted prior to acid treatment in 
which the clay may be put on the oil 
at the time the dilution is being stilled 
off. 

3. In connection with the filtration 
of residuums made from mixed base 
crudes wherein the crude or the 
topped crude has been acid treated, 
neutralized and the clay introduced 
during the process of reduction of 
the treated oil. 

The first plant to be put into opera- 
tion for contacting during distillation 
was utilized in connection with the 
manufacture of dewaxed long residu- 
um from Pennsylvania crude. A brief 
description of the manner in which 
the plant is operated will give a gen- 
eral idea of the manner in which this 
particular method may be applied to 
any one of the oils referred to above. 

The distillation of the crude which 
requires no acid treatment is carried 
on by circulating the crude from a 
separator tank through the coil of 
the pipe heater and back into the sepa- 
rator tank again. The circulation is 
carried on until the crude is reduced 
to required specification. The clay 
to be utilized for decolorization is 
made into a paste with a_ certain 
amount of oil. When the temperature 
of the oil being distilled has reached 
250° F. or higher the clay and oil 
paste containing sufficient clay to give 
the desired color reaction to the ulti- 
mate residuum is pumped into the 
distillation system. 

The mixture is slowly added so that 
by the time the oil has been reduced 
to specification the entire charge of 
clay has been incorporated in the 


oil. When the oil has been reduced 
to specification the clay-charged oil is 
then pumped from the separator tank, 
cooled and the clay removed. [The 
plant where this process is being car- 
ried on was described in the June 8 
issue of NATIONAL PETROLEUM NEws, 
page 85.] 

Where pipe stills are installed by 
which the overhead stocks are flashed 
off in a single pass the clay can be 
added to the hot residuum at the 
completion of the distillation with 
equal efficiency. 


Thus the process of the distillation 
of the oil, the process of contacting, is 
carried on in the same apparatus, at 
the same time, so that the cost of 
operation is not only curtailed but 
the investment requirements reduced 
to a minimum. 


The Contact Filtration of Overheads 


NLY the more recent develop- 
ments of the processes of con- 
tact filtration have been mentioned 
above. As a matter of fact, these pro- 
cedures are.really the outgrowth of 
the process as it was originally de- 
veloped which was primarily for the 
contact filtration of overhead stocks. 
The procedure in connection with the 
contact filtration of overhead stocks 
varies with the character of the oil. 
However, the decolorant is put upon 
the oil in the dry form in all instances. 
In general, there are three diferent 
applications: 

1. For the decolorization of the 
overhead stocks which have been acid 
treated in which the decolorant is put 
upon the acid vi' without prior neu 
tratization; 

2. For the decolorization of over 
head cils which have not only been 
acid treated but fave _ subsequently 
been wholly or partially neutralized 
by chemical means. 

3. For the stabilization of colo: 
wherein no definite color cut is made 
by the adsorbent but where the clay 
is put upon the oil for the purpose 
of preventing the oil from going off 
color. 

Tne manner in which the clay is 
applied to the oil in all three of these 
applications is substantially the same. 
The clay is mixed with the oil. The 
mixture is brought up to high tem- 
perature. The clay is removed either 
before or after cooling. 


In Conclusion 


In concluding these remarks the 
writer cannot refrain from. saying 
that in his opinion the processes of 
contact filtration are not subjects for 
general discussion. They are rather 
problems for particular investigation 
and consideration in each refinery. 
Their value can be determined only 
after conditions in the refinery pro- 
posing to install them have been thor- 
oughly gone into. 
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Pumps the Most Vital Equipment Items 
In All Branches of Oil Industry 


UMPS are probably the most 
Pessentia single item of equip- 

ment that is necessary for the 
production, transportation and _ refin- 
ing of petroleum and its products. 
Practically every type of pump manu- 
factured, from the most simple water 
pump to the highly special types 
such as the slush, trunk line and 
hot oil pumps, are used somewhere 
in the oil industry. 

Pumps may be divided into dis- 
placement types, either steam or 
power driven, and centrifugal and 
rotary types which may be direct 
connected to, or belt driven from a 
prime mover or line shaft. Each type 
has its distinct advantages, and one 
type of pump will be found to be 
better adapted to some _ particular 
service than a pump of another type. 

Steam driven displacement pumps of 
either the single or duplex types are 
of low first cost, simple in construc- 
tion and are unequaled in their flex- 
ibility as to speed, capacity and their 
ability to handle either light or heavy 
oils against any discharge pressure 
up to the maximum for which their 
liquid ends are designed. When the 
service requires, they may be auto- 
matically controlled by suitable speed 
and pressure governors and may al- 
ways be protected by an excess pres- 
sure governor from any damage that 
would result from the sudden closing 
of the discharge valve. 

Power driven displacement pumps 
of the single, duplex or triplex types 
are highly efficient machines. The 
initial cost of such equipment is 
higher than either steam driven dis- 
placement or centrifugal pumping 
equipment. They are suitable for a 
wider range of operating conditions 
than centrifugal pumps and when 
driven by variable speed DC motors 


or the recently developed variable 
speed AC motors, they are quite 
flexible in their operation. 

The centrifugal pump  has_ been 


perfected to a point where it has be- 
come a high efficiency machine for 
pumping water, light distillates and 
crude oils of low viscosity. Its field 
of application in the oil industry, 
however, is not fully known and 
experiments are constantly being made 
Which will enable manufacturers not 
only to expand its field but also to 
establish the limits of its application 
to oil pumping. Motor driven centrif- 
ugal pumps are constant speed ma- 
chines of fixed head capacity character- 


isties. The speed of steam turbine 
driven centrifugal pumps can_ be 


September 21, 1927 


By F. B. Applegate 





PP. Ee 


APPLEGATE 


Mr. Applegate began his en- 
gineering career at 16 with a 
pick and shovel, worked then as 
a stationary fireman and for a 
short time in engine room. Went 
to work for Crocker-Wheeler Co. 
as tracer and detailer and worked 
nights learning armature winding. 
Abandoned electrical work to be- 
come draftsman with International 
Steam Pump Co. Took course at 
Columbia University in bridge de- 
signing but decided pump 
ness was more appealing and went 
to work for Worthington. With 
that company he has been succes- 
sively designer, foundry chemist, 
estimator and in 
moted to sales engineer in charge 
of direct acting pump and feed 
water heater department, special- 
izing on pumps and equipment for 
the oil industry. Fishing for 
channel bass and tuna is_ his 
hobby. He is shown here with 
one of his victims. 
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changed giving the pump a degree of 
flexibility which, however, cannot be 
compared to that of the steam driven 
displacement pump. 

A centrifugal pump that has been 
designed for handling water or light 
distillates, will not handle heavier oils 
with any degree of economy, and in 
many cases will not handle them 


at all. A centrifugal pump properly 
designed will not damage itself or its 
motor should the discharge valve be 
closed before the pump is shut down. 


Selection of Pumps 


O FIXED rule can be made to 

govern the selection of pump- 
ing equipment for all conditions of 
service. Each case must be considered 
by itself and a selection made that will 
give the most efficient and economical 
unit for that service. If electric 
power is available in the field or if 
a short transmission line can be 
carried tg the field at small cost, 
electric driven power pumps may be 
used to advantage. The question of 
fuel and water supply and the neces- 
sity of preheating oil before pumping 
will determine whether steam or Diesel 
engine driven pumps should be used in 
a pipe line station. 

The cost of electric current, the 
relative location of existing transmis- 
sion lines and pumping stations or 
the necessity of new transmission lines 
and their cost will govern the selec- 
tion of electric driven or Diesel engine 
driven pumps for pipe line stations. 

In. the refinery all types of pumps 
are used and their selection does not 
depend solely upon the service to be 
performed, but to a great extent upon 


operating conditions in the refinery 
itself. If the amount of exhaust 
steam from the main and auxiliary 


equipment does not provide a_ suffi- 
cient amount for process work, steam 
driven pumps will be the most eco- 
nomical type. The cost of operating 
steam pumps under these conditions 
is a small item of expense as_ the 
pump simply acts as a reducing valve 


and the useful work performed be- 
comes a_ by-product of the steam 
generated for process work. 

Steam driven displacement pumps 


will always be the most satisfactory 
if one pump is required to handle 
both light and heavy oils or any 
grade of oil over a considerable range 
of capacities and pressures. If the 
amount of exhaust steam exceeds the 
process requirements and electric cur- 
rent is available either power driven 
displacement pumps or centrifugal 
pumps may be used to advantage to 
supplement the steam driven pumps. 

When bleeder type turbines are used 
for driving the main_ generators, 
steam for process work is taken from 
the intermediate stages of the turbine. 
In this case the electric current be- 
comes the by-product and is used 
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pounds per square inch discharge 


to drive the pumping equipment. 
Power driven displacement pumps and 
centrifugal pumps are used almost 
exclusively under such _ conditions, 
steam driven pumps being used only 
where the service conditions cannot 
be met with other types. 

If a pump is required to operate 
against a high pressure with the mini- 
mum of pulsations in the discharge 
line, for example, pumping chilled 
wax to the press, the triplex single 
acting power pump will give the best 
results. Centrifugal pumps will prove 
the most economical type to use in 
many places around the refinery for 
pumping water and liquids of similar 
viscosity and for pumping light dis- 
tillates and oils of low viscosity to 
the loading racks. 

It is of course impossible in an 
article of this kind to adequately 
describe all types of pumps used in 
the oil industry so we will confine 
our discussion to the most recent 
developments which will be of interest 
to each branch of the industry. 


Slush Pumps 


HE heavy rotary drilling rigs 

in use today call for slush pumps 
that are larger, heavier and more 
economical in their use of steam than 
the pumps formerly used for this 
work. The latest development is the 
compound slush pump of 18-inch 
stroke. The long stroke pump will 
handle the same volume of liquid with 
fewer reversals than the short stroke 
pump without affecting the discharge 
pressure in any way. Decreasing the 
number of reversals also decreases 
the number of times the liquid valves 
must open and close, increases the 
useful life of the valves, valve seats 
and all other working parts of the 
pump. 

The compound steam end is suitable 
for steam working pressures up to 
225 pounds per square inch. Com- 
Pounding the steam end adds to the 
economy by decreasing the steam con- 
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Horizontal compound duplex (twin single) steam driven hot 
oil pump with forged steel liquid cylinders, end packed plunger 
pattern for pumping oil at 1000 degrees Fahr. against 1500 
pressure. 


sumption and gives the added ad- 
vantage of increasing the discharge 
pressure for breaking out an obstruc- 
tion by simply opening a_ by-pass 
valve and admitting steam at full 
boiler pressure directly into the low 
pressure steam cylinder. This avoids 
wasting time that would otherwise 
be spent in replacing the larger 
diameter liquid pistons and liners with 
the smaller ones necessary to  pro- 
duce the required pressures. 


To illustrate the operating advan- 


tages of compounding the 18-inch 
stroke slush pump let us compare 
the 14x7x18 simple pump with the 


12&18x7x18 compound pump both sup- 
plied with steam at 150 pounds pres- 
sure at the pump and discharging at 
the rate of 300 GPM and exhausting 
to the atmosphere. The mechanical 
efficiency of a pump of this size 
and type would be 80 per cent. The 
discharge pressure would be equal 
to the steam load x the mechanical 
efficiency ~ by the area of the liquid 
piston. The 14-inch steam end would 
have a steam load of 14’? x .7854 x 
150 x .80 = 23085 pounds. The dis- 
charge pressure would be 23085 — 
7 x .7854 = 480 pounds per square 
inch. The 12 & 18 compound steam 
end will have a steam load of 19246 
pounds and the discharge pressure 
would be 19246 =~ 7? x .7854 = 500 
pounds per square inch. If for any 
reason it becomes necessary to in- 
crease the discharge pressure, steam 
at 150 pounds pressure can be ad- 
mitted to the low pressure cylinder 
and the discharge pressure boosted to 
18’ x .7854 x 150 x 80 ~ 7? x .7854 
= 795 pounds per square inch with- 
out reducing the capacity or stopping 
the pump to change the liquid pistons 
and cylinder liners. 

This same discharge pressure could 
be obtained with the simple pump 
either by raising the steam pressure 
to 250 pounds per square inch or by 
inserting 5%-inch diameter pistons 









and liners in the liquid end. The 
latter course means loss of time and 
capacity as the pump must be shut 
down to make this change and with 
the smaller liquid pistons the capacity 
will be reduced 41 per cent unless 
the pump be operated at excessive 
speed which means excessive wear. 
The saving in steam by compounding 
amounts to 35 per cent and by using 
the new portable feed water heater 
the fuel saving may be brought up 
to 43.7 per cent. To illustrate, we 
will compare the simple and com- 
pound pumps operating under the 
same conditions of service. 
14x7x18 12&18x7x18 


Capacity GPM ........ 300 300 
Discharge pressure 480 480 
Steam pressure .... 150 150 
Water” TRY ccc. 84 84 
Steam consumption 

Pump HP hr. 80 52 
Total lbs. steam 

WN iii sccdeaxivenrss 6720 4368 
Fuel used in lbs. 

| a) | gee eee ee 840 546 


(evaporation 8 to 1) 


Lbs. steam saved...._ ...... 2352 
Lbs. fuel saved........ ...... 294 
Saving in per cent 

(Fuel & Steam) 35 
Fuel used lbs. per hr. 

by heating feed 

water from 60 deg. 

to 210 deg. F. 472 
Total fuel saved by 

compounding and 

heating feed water 368 Ibs. 

or 43.7% 


Assuming the compound slush pump 
and feed water heater are only oper- 
ated 10 hours per day and 300 days 
per year the fuel saving would amount 
to 552 tons. The saving in dollars 
will of course vary, depending upon 
the fuel used and the cost per ton. 


Portable Feed Water Heater 


The portable feed water heater 
mentioned in the _ preceding  para- 


graphs, consists of a vertical cylin- 
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Compound duplex slush pump, size 12 & 18 x 7 x 18. Capacity 340 gallons per minute against 


600 pounds per square inch discharge pressure. 


The liquid end piston rods are lubricated from 


a central reservoir located in the pedestal supporting the steam valve gear. 


drical steel shell open type heater 
mounted directly over two horizontal 
single piston pattern boiler feed 
pumps. The skids for the pumps 
and the supports for the heater are 
made up of standard structural steel 
members. The total weight of the 
outfit including the two pumps is 
only 3500 pounds. 

When provided with sufficient ex- 
haust steam the heater will supply 
10350 pounds of hot feed water 
per hour, which is_ sufficient for 
300 HP of boilers at 34.5 pounds 
evaporation. The 6% x 4% x 8 feed 
pumps are good for 250 pounds work- 
ing pressure on both the steam and 
liquid ends, and each pump is capable 
of feeding 3800 HP of boilers at nor- 
mal rating. One pump is always in 
reserve and is ready to take up the 
load should one pump be down from 
any cause. 


The feed water heater is provided 
with an oil separator, water sealed 
overflow, filter for purifying the hot 
feed water, and an automatic cold 
water inlet valve actuated by an open 
float. The entire unit is simple, com- 
pact, easy to clean and the open float 
eliminates all troublesome shut downs 
caused by the collapse of ball floats. 

In regions where bad feed water 
is encountered, the feed water heater 
can be used to advantage to purify 
the feed water. Mud and silt con- 
tained in the raw water is removed 
by the filter in the bottom of the 
heater. Considerable quantities of 
scale forming impurities such as iron, 
carbonates of lime and magnesia can 
be precipitated in the heater’ by 
heating the raw water to 200-210 
deg. Fahr. This purification of boiler 
feed water will not only reduce the 
time lost for cleaning boilers, but will 
keep both the fuel and repair bills 
down as a clean boiler requires less 
fuel and less repairs than a_ boiler 
that is badly scaled. 


Power Pumps 
when operated in 
they are exposed 


Power 
the open 


pumps 
where 
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to dirt of all kinds are subject to 
excessive wear unless the moving 
parts are well protected. The fully 
enclosed power pump has been devel- 
oped expressly for field service and 
all of the moving parts are protected 
by a dust, dirt and oil proof case. 
A pump of this type may be operated 
in the most exposed places without 
dust or grit finding its way into the 
gears or bearings, except through 
carelessness of the operators. 


A large oil reservoir in the crank 
case provides automatic flood lubrica- 


tion for all bearings and moving 
parts. The fully enclosed power 
pumps may be belt driven or direct 


connected to electric motor or gaso- 
line engine, whichever is most con- 
venient. They are built for discharge 
working pressures up to 1000 pounds 
per square inch and are suitable 
for water supply, cementing wells, 
gathering pumps, ete. 

direct connected to 
Diesel engines are used almost ex- 
clusively in new oil line pumping 
stations all over the country. The 
Diesel engine is the nearest approach 
to a self-contained power plant that 
has been developed, as it is not 
dependent upon large, expensive aux- 
iliary equipment for its successful 
operation. Its low operating costs 
and low standby charges make it the 
ideal driving unit for oil line power 
pumps. The amount of fuel entering 
the cylinder is controlled by the 
governor and is_ practically propor- 
tional to the horsepower demands. 
The cost of operating a Diesel engine 
driven trunk line power pump with 
fuel oil at $3 per barrel and lubrica- 
ting oil at 50 per gallon is $1.55 
per day per 1000 barrels of oil 
pumped against 700 pounds line pres- 
sure. There are no. standby fuel 
losses, as the Diesel engine when idle 
is shut down completely, and is al- 
Ways ready to start and pick up its 
full load in a few minutes. 


Power pumps 


Power pumps with forged — steel 


liquid ends for oil line service have 
many points of superiority when com- 
pared with pumps having liquid ends 
of either iron or steel castings. The 
use of steel forgings that are perfect- 
ly homogeneous eliminates leakage 
and sweating, reduces pressure joints 
to the minimum in number and maxi- 
mum in tightness, reduces the number 
of gaskets on the pressure side of 
the pump as nearly all joints are metal 
to metal. The suction and discharge 
valves are located so as to give a 
short straight flow of oil through 
the pump as opposed to long crooked 
passages and reversal of flow as in 
some types of pumps with cast liquid 
ends. The valves are hardened steel 
balls and operate on renewable seats 
of either hard bronze or steel. The 
forged steel liquid end is absolutely 
dependable and is_ proof against 


breakage from either line or shock 
pressure. 
Centrifugal Pumps 
application of centrifugal 


HE 

7 ca to oil pumping requires 
the most careful consideration. In 
nearly all cases the pump will require 
fittings that are suited to that partic- 
ular service, for example, for pump- 
ing gasoline, the shaft sleeves must 
be of steel and the stuffing boxes 
must be of a special design to prevent 
excessive heating and excessive leak- 
age. Each problem must be care- 
fully analyzed and the selection care- 
fully made if the best results are to 
be obtained from the installation. 

The late models of general service 
high efficiency ball bearing pumps 
embody many refinements in casing 
and impeller designs. These centrif- 
ugal pumps develop and sustain in 
service efficiencies that are 8 to 10 
per cent higher than the average cen- 
trifugal pump when handling water, 
kerosene, gasoline or other light dis- 
tillates. 

A number of experiments have been 
madé in the testing laboratory of the 
Worthington Pump and _ Machinery 
Corp. to determine the economical ap- 
plication of centrifugal pumps to oil 
pumping. These tests show that 
when pumping oil, the economy of 
commercial types of centrifugal pumps 
was very low, and that casings and 
impellers of special design would have 
to be developed if any degree of econ- 
omy was to be obtained with centrif- 
ugal pumps for oil service. Tests 
were then made with casings and im- 
pellers of various designs which led 
to the development of multi-stage 
centrifugal pumps that are suitable 
for loading stations, pipe line and 
booster stations, and will handle oils 
up to 1000 seconds Saybolt Universal 
viscosity with efficiencies as high as 
75 per cent. A number of these 
multi-stage pumps have been installed 
and are giving very satisfactory re- 
sults, pumping 25,000 barrels per day 
against 350 pounds line pressure. The 
pumps are installed so that any two 
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Electric Cast Steel 


GATE VALVES 
and 


FITTINGS 


Highly developed design and modernized man- 
ufacture is necessary to safe high temperature 
operation. Reading valves and fittings are free 
from shrinkage faults and porosity—uniformly 
far beyond standard specifications in strength. 


Before deciding on newor replacement require- 
ments, investigate the Reading line—it will 
pay you. We will be glad to help work out 
your problems. 


Made for all ranges of pressures. 


Series 60, 600 Ibs. 
Electric Cast Steel 
Gate Valve 


Fittings for all 
ranges of pressures 


READING STEEL 
CASTING COMPANY, Inc. 


4n Associate Company of the American Chain Co., 


BRIDGEPORT, CONNECTICUT 


7 
Write for booklet No. 63 


Fullinformation and complete 

list pricesand dimensionsofthe 

Reading line of valves, flanges 
and fittings 


Offices and Warehouses in Principal Citie 


San Francisco Office, 198 Second Street 


Ste ched l Vy 
Reading Steel Casting Co., Tulsa 
Norvell-Wilder Hardware Co., Beaumont, 
Houston, Shreveport, Fort Worth 
Woodward Wight & Co., Ltd., New Orleans 


_,,| READING for steel | ee 
—¥| PRATTECADY £27o8 ze |W = 7 


os f° or quality valves and fittings | 
There can be no compromise with safety | 


In stock at 
factory and 
district 
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may be operated in series against a 
line pressure of 700 pounds per square 
inch. 


Worthington also developed an au- 
tomatic control for use with centrif- 
ugal pumps in booster stations. This 
control, which minimizes station at- 
tendance, can be set to operate at any 
predetermined low and high pressure 
and will automatically start and stop 
the pumps when the pressures in the 
pipe lines reach these points. 


Hot Oil Pumping 


ITHOUT question one of the 

most perplexing problems that 
has confronted refiners and pump 
manufacturers alike is pumping oils at 
high temperatures and at both high 
and low pressures. Pumps for hot oil 
service must not only be dependable 
in operation but they must be safe. 
The requirement of “safety first” in- 
volves not only the question of de- 
sign but also the selection of the 
proper metals for use in the liquid 
end. The performance of hot oil 
pumps and their maintenance cost are 
largely determined by the quality of 
the materials used in the liquid end, 
and the selection of metals must be 
carefully made, keeping in mind not 
only the operating temperatures and 
pressures, but also the ability of the 
metal to withstand the corrosive ac- 
tion of some oils at high tempera- 
tures. 


Tests show that cast iron does not 
lose its strength when subjected to 
high temperature for a short time; 
however, actual service conditions 
show that iron castings are not re- 
liable for heavy pressure work at 
temperatures above 525 deg. Fahr. 
Iron castings may be safely used for 
light pressures at temperatures _ be- 
tween 525 deg. Fahr. and 650 deg. 
Fahr., but above 650 deg.  Fahr. 
changes take place in the molecular 
structure of cast iron, which make it 
unsafe to use this metal for pressure 
castings. 


When considering either steel cast- 
ings or forgings for the liquid ends 
of hot oil pumps, there is a_tend- 
ency to overemphasize the tensile or 
ultimate strength of the metal and to 
pay little or no attention to its yield 
point or elastic limit. The yield point 
is the factor which will determine the 
. maximum pressure for which a steel 
can be used under temperature, as the 
yield point is the maximum. stress 
which the material will withstand 
without permanent alteration in form. 
The yield point and the elongation are 
two very important factors to con- 
sider in selecting steels for studs and 
bolts. 


The physical properties of a good 
high grade cast steel would indicate 
that the metal could be used exten- 
sively for the liquid ends of hot oil 
pumps. Liquid cylinders, no matter 
how require a 


simple their design, 
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Multi-stage centrifugal pumps in pipe line pumping station. ( { 
Two pumps in series will deliver 25,000 barrels 


barrels a day against 350 pounds line pressure. 
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Capacity each pump 25,000 


per day against 700 pounds line pressure. 


number of cores, some of them quite 
small, and there is always the pos- 
sibility of a core shifting and leaving 
a thin section which is likely to rup- 
ture when the pump is under tem- 
perature and pressure. Then, too, 
there is always porosity to contend 
with. Hot oil will leak through the 
most minute pores and castings that 
are perfectly tight when cold, due to 
porosity, will sometimes smoke badly 
when in contact with hot oil under 
pressure. As there is no positive way 
of detecting defects of this nature 
before the pump is in service, and as 
they do not always show up until 
after the pump is in service for some 
time, the use of cast steel liquid ends 


should be avoided as much as _ pos- 
sible. 

Steel forgings are ideal for the 
liquid ends of hot oil pumps. The 


forgings are homogeneous, there is no 
possibility of leaks on account of 
porous metal, their strength is al- 
ways in excess of the actual require- 
ments, and all liquid passages are 
bored from the solid eliminating all 
risks of thin sections, liquid pas- 
sages are short and arranged to give 
straight line flow. 


Limitations of Temperature and Pres- 
sure 


HE following table will give the 
discharge pressures for which it 
is safe to operate pumps continuously 
with cast iron, cast or forged steel 


liquid ends. 
, Forged 
C.I. Cast steel steel 
liquid end liquid end liquid end 


Temperature 
Deg. F. percent percent percent 

Up to 525 deg. F.... 100 100 100 
526 to 550 deg. F..... 90 90 100 
551 to 600 deg. F..... 70 70 100 
601 to 650 deg. F..... 50 50 100 
651 to 700 deg. F..... 10 25 100 
701 to 1000 deg. F.. 0 0 100 


A cast iron liquid end that is good 
for 200 pounds per square inch work- 
ing pressure may be used for that 
pressure up to 525 deg. Fahr.; 180 
pounds up to 550 deg. Fahr.; 140 








pounds up to 600 deg. Fahr.; 100 
pounds up to 650 deg. Fahr. which 
may be considered its useful limit as 
it is only good for 20 pounds at tem- 
peratures above 650 deg. Fahr. and 
should never be used for 700 deg. 
Fahr. A cast steel liquid end may 
be used for 25 per cent of its normal : 
working pressure at 700 deg. Fahr. 
or a few degrees above, but 700 deg. 


Fahr. should ordinarily be  consid- 
ered the limit. 
In emergencies, cast liquid ends 


may be operated for short periods at 
temperatures and pressures 50 per 
cent or more in excess of their con- 
tinuous service ratings. 

Forged steel liquid ends are only 
confined to the temperature and pres- 
sure limits of the remainder of the 
equipment. Forged pumps are now 
in operation at temperatures up to 
980 deg. Fahr. and pressures up to 
1250 pounds which are about the 
maximum so far obtained in actual 
practice. While it is true that in the 
near future, cracking may be done at 
higher temperatures and _ pressures 
than are known today, it is safe to 
say that a forged steel hot oil pump 
will be built to meet the most ex- 
treme service requirements. 


Types of Hot Oil Pumps 


HE displacement pump of the 

single or duplex type steam or 
power driven has proven the most 
satisfactory for handling hot oils. 
Centrifugal and rotary pumps _ have 
given fair results with oils up to 600 
deg. Fahr. with light or medium dis- 
charge pressures, but the results with 
oils above 600 deg. Fahr. and heavy 
discharge pressure leave much to be 
desired. While it cannot be said that 
they are failures, much development 
is necessary before they can be con- 
sidered successful. Multi-stage pumps 
for high pressures not only present 
serious problems in the prevention of 
leakage between stages, and through 
the stuffing boxes, but they present 
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This gauge is conveniently portable, weighing between twelve 
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It is mechanically operated, simple and practically foolproof and 
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onsid- 
It operates from the center manhole and from the top of the 
ends dome, eliminating danger from gases. 
ds at i From practical experience we feel that the average accurate 
) per HE temperature obtained by this gauge is one of its most important 
- con- A ‘ accomplishments. It is generally conceded by authorities who 
: have studied the subject that average temperature is impossible 
to get under present procedure, and that it is most important. 
only In fact, all the tests performed by this gauge are absolutely nec- 
pres- 1 essary and important, in determining the volume and correctness 
f the of the oil shipped or received, and it requires less than five 
- now # minutes time. _This method and principle is approved by the 
up to i leading authorities. 
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serious problems in shaft deflection 
and shaft bearings. These problems 
are receiving the most serious con- 
sideration by manufacturers and a 
solution will eventually be found that 
will greatly extend the field of appli- 
cation of centrifugal hot oil pumps. 

Steam driven hot oil pumps may be 
classified into the single, the duplex 
and the twin single. The steam ends 
of the single and duplex are the 
standard types. The single steam end 
will always make the full stroke and 
for this reason the single pump is 
the type preferred by many engineers 
as a single pump never short strokes 
on account of gas in the liquid end. 
Duplex steam ends of the large sizes 
are always fitted with cushion valves 
as this feature is essential for the 
close regulation of the stroke which 
is so necessary for hot oil pumps. 

The twin single steam end consists 
of two standard single steam ends 
with standard steam valve gear placed 
side by side with a device to prevent 
them from coming into step with each 
other. There are a number of such 
devices now in use, one of the most 
simple and most flexible being an 
auxiliary steam chest with steam 
valves operated by a standard duplex 
steam valve gear. 

This auxiliary valve chest is lo- 
cated between the right and left hand 
steam cylinders, and controls the ad- 
mission of steam to each of the single 
steam chests from which point the 
standard single steam valve and gear 
controls the admission and exhaust of 
the steam in the main steam cylinder. 
The operation of the twin single 
steam end is similar to the standard 
duplex, but it has the added advan- 
tage that, when the pump is in op- 
eration should one side stop as the 
result of an accident or from any 
cause, the other side will continue to 
operate at slow speed until the op- 
erator is advised of the trouble. 

By simply opening a throttle valve 
the operating side can be speeded up 
and run as a single pump to take 
eare of the full load. This avoids 
taking a still off stream before the 
run is completed and by keeping the 
hot oil circulating will prevent cok- 
ing up the tube bank. Twin single 
steam ends may be of the simple 
high pressure or compound types. 


Liquid Ends for Hot Oil Pumps 


OR light pressure and medium 
temperatures cast iron liquid cyl- 


inders may be used. They may be 
fitted with cast iron or steel tube 
liners. The liquid pistons are cast 


iron and are fitted with either cast 
iron three ring or hammered iron 
packing rings. The valve service is 
of iron. For temperatures up to 450 
deg. Fahr. springs are used for seat- 
ing the valves. Above 450 deg. Fahr. 
springs lose elasticity and weighted 
valves that seat without springs are 
used. The liquid end stuffing boxes 
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are made extra deep and may be 
cooled by circulating cooling oil in- 
side the box, or they may be jacketed 
and cooled by circulating water 
through the jacket whichever is most 
convenient. The material used for 
gaskets depends upon the tempera- 
ture, in most cases a good long fiber 
asbestos sheet will be satisfactory, 
occasionally it may be necessary to 
use aluminum cased asbestos gaskets. 
The liquid end piston rods are of 
hardened and ground steel. The rod 
packing may be asbestos with copper 
wire insertion or a good’ metallic 
packing, the latter being the most 
satisfactory. 


All iron fitted pumps have given 
excellent service within their tem- 
perature limits with discharge pres- 
sures up to 500 pounds per square 
inch. 


HE coefficient of expansion of all 
parts being the same, no troubl> 
is experienced from parts coming loos2 


when the pump is heating up or 
cooling off. In a few cases corrosion 
has made it necessary to use parts 


made from special metals, but these 
may be regarded as unusual. As an 
example of the satisfactory perform- 
ance of all iron pumps, one refiner op- 
erated a 16x8x18 all iron piston pump 
handling 480 deg. Fahr. gas _ oil 
against 300 pounds discharge pressure, 
24 hours per day for six consecutive 
months without a stop and then only 
shut the pump down to renew the rod 
packing. 


When steel castings are used for 
the liquid end of hot oil pumps, the 
gaskets and other fittings are the 
same as used with iron pumps, that is, 
the liners may be cast iron or steel 
tubing, the pistons, piston rings, and 
valve service are of iron. If ball 
valves are used they may be of steel 
or iron. 


For temperatures of 700 deg. Fahr. 
the forged steel pump is the pre- 
ferred type for low pressure work and 
is essential for all temperatures above 
700 deg. Fahr. and all high pressure 
work at 550 deg. Fahr. and above. 
Forged pump ends are made in both 
the piston and end packed plunger 
patterns, depending upon the dis- 
charge pressure for which it will be 
used. Either type may be attached 
to single, duplex or duoplex steam 
ends or standard power frames _ if 
electric driven pumps are desired. 
Piston pattern pumps are naturally 
lower in first cost and may be used 
for all discharge pressures up to 800 
pounds per square inch. For pres- 
sures above 800 pounds it is 
difficult to keep the piston  pack- 
ing tight and the outside packed 
plunger pattern becomes the _logi- 
cal pump to use as leakage can 
be easily detected and the plunger 
stuffing boxes being outside are 
easily accessible and their repacking 


does not require a lot of time and 
excessive labor. 

As forged liquid ends are used for 
the most severe service, their fittings 
are somewhat different than used with 
cast iron or cast steel liquid ends, 
The cylinder liners are of cast iron or 
steel hardened and ground. The iron 
liners will in general be the most sat- 
isfactory, the high temperatures in 
most cases offset the benefits of the 
hardening and the steel liner becomes 
little better than the cast iron and a 
great deal more expensive. 

The liquid valves may be either the 
ball type or the semi-spherical type, 
bottom wing guided. The valve, valve 
seat and valve cage, if used, should 
be of stainless iron or stainless steel 
to prevent corrosion, as all oils have 
more or less corrosive action at high 
temperatures. When ball valves are 
used, a solid ball, of 2% to 3-inches 
in diameter has proven preferable. 
The small diameter balanced ball will 
revolve slightly each time it lifts and 
will seat on\a different portion of its 
surface, which results in longer life 
and more uniform wear. The wear on 
the valve seat will also be less with 
the small diameter valve, as the area 
exposed to pressure varies with the 
square of the diameter, while the 
inertia of the valve varies as the cube 
of the diameter, consequently with a 
long discharge line filled with hot oil, 
which is an elastic liquid due to the 
entrained gases, the wear resulting 
from the pounding of the valve on its 
seat, will be less with the small diam- 
eter than with the large diameter 
valve. 


Each valve compartment is_ bored 
to receive a steel plug which is not 
threaded, but is locked into position 
and the joint made tight by means 
of two heavy studs of alloy steel and 
a steel strongback. This construction 
makes it much easier to get at the 
valves as there are no threads to coke 
up and freeze. 


All joints on the forged liquid end 
are made with male and female fitting 
and all gaskets used are aluminum 
cased asbestos. The liquid pistons, 
piston rings and liquid end piston rod 
stuffing boxes are practically the same 
as the corresponding parts used with 
cast iron liquid ends. 


Forged Steel Plunger Pump For 
Hot Oil 


ACKED plunger pumps for hot 

oil are fitted with the same valve 
service as the piston pumps, but they 
differ greatly in other details. The 
plunger stuffing boxes due to their 
size, are always water cooled and to 
prevent the plungers from smoking, a 
small amount of cold oil under low 
pressure, is introduced into the stuff- 
ing box and is drawn into the pump 
cylinder on the suction stroke, check 
valves being supplied in the cold oil 
supply line to prevent the oil from 
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entering the supply line on the dis- 
charge stroke of the pump. 

The forging for the liquid cylinder 
has a square or rectangular center 
section, which serves as the valve 
chamber and the ends are cylindrical 
and extended the full length required 
for the plunger stuffing boxes. When 
the cylinder is finished the cylindrical 
ends are machined smooth on the out- 
side diameter and the water jacket 
which is a separate iron casting is 
fitted over the cylindrical stuffing box 
section of the liquid cylinder and is 
bolted to the face of the center sec- 
tion or valve chamber. The inboard 


water jacket also acts as the connect- 
ing piece between the liquid cylinder 
and the steam end or power frame of 
the pump. The jacket casting is pro- 
vided with a stuffing box and gland 
in each end which is packed against 
the water pressure only. 

A water jacket of this type will 
provide adequate cooling, allow for the 
free longitudinal expansion and con- 
traction of the cylinder without water 
leakage, and absolutely prevents any 
cooling water from entering the liquid 
cylinder as there are no joints to be 
packed against hot oil on one side 
and cold water on the other. 


Inside of each plunger stuffing box 
there is a perforated spacer, one end 
seating against the bottom of the box, 
the other against the bottom ring of 
packing. The perforations permit the 
hot oil to come in direct contact with 
the water cooled surface of the stuff- 
ing box, and the length of the spacer 
permits the proper number of pack- 
ing rings to be used for each box. 

While the foregoing only treats in 
a general way of oil pumping, it is 
hoped that the description of recent- 
ly developed pumping equipment will 
prove of interest to field and refinery 
engineers alike. 


Development of Cracking Equipment and the Hot Oil Pump 


HE history of the development 
"ha the cracking process is filled 
with harrowing experiences and _ it 
might be said that the individuals 
who carried on the earlier develop- 
ment literally went through “hell 
fire’ with the determination to make 
the process a success. Only those who 
have had direct contact with this 
work can in any measure visualiz> 
the amount of effort that was _ re- 
quired for this now accomplished 
task. 


The fact that petroleum when sub- 
jected to high temperature and pres- 
sure will divide into various products 
and that the amount of lighter prod- 
ucts is increased, has been known 
to the scientific world for many years 
but until the universal acceptance of 
the internal combustion engine for 
driving the automobile, there was no 
practical purpose in processing petro- 
leum under the untold temperature 
and pressure conditions. 


As the earlier experimenter did 
not have to establish the fact that pe- 
troleum could be changed into lighter 
hydrocarbons, his attention was imme- 
diately directed to the selection of a 
combination of elements in whic» 
the desired reactions could take place 
and to so arrange and combine these 
elements with various automatic con- 
trols as to insure the continuous pro- 
duction of products desired. 


The sea of handling high tempera- 
tures and high pressures was a3 
uncharted as the Atlantic was to 
Columbus when he first set sail. The 
doubters of the possibility of suc- 
cessfully handling such _ conditions 
were as numerous as the individuals 
approached for opinions and _ assist- 
ance. As Columbus was not to be 
daunted, neither were the men who 
realized the necessity of obtaining 
the increased yields from the petro- 
leum. 

The problem was one of the selec- 
tion of material and equipment which 
would function with safety under 
the extreme conditions. When the 


problems were submitted to the ma- 
they at 


terial and equipment men, 
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Herewith are presented the ob- 
servations of an_ engineer of 
wide experience in the develop- 
ment of equipment for the crack- 
ing unit, with particular attention 
to pumping equipment for hot oil. 


WENT 


first threw up their hands in horror 
and said—“It can’t be done.” This 
opinion, although received many times 
and from every corner, did not deter 
the pioneers who had set out to give 
the public increased yields of prod- 
ucts to meet the demands that were 
increasing at an unprecedented rate. 


UE to these fears in the earlier 

stages of development the ex- 
perimenter had to assume the full 
responsibility of any material or 
equipment that was to be used in 
connection with a cracking unit and 
in some cases, the equipment men in- 
sisted on a signed release from any 
responsibility for any accident which 
might occur. 


Progress was made in spite of these 
imposed handicaps, as a _ result the 
material and equipment manufac- 
turers became bolder for they could 
see that some of their fears were un- 
founded and that here was a field 
in which little work had been done, 
but a field that offered vast possi- 
bilities. With this vision of the ma- 
terial and equipment man the road 
for the process man became much 
easier and _ brighter. 

In the foregoing general discussion, 
an endeavor has been made to ap- 
preciate the difficulties that had to 
be met in the entire problem for it 
would be bad taste for anyone to 
discuss any one phase of this develop- 
ment without acknowledging the ma- 
jor problems. 


A cracking unit consists of the 
following elements: 
1 Heating element 


2 Soaking drum or 
chamber 


3 Fractionating equipment 


reaction 





4 Automatic control apparatus 
5 Circulating equipment 


The earlier units were simpler than 
this as equipment was not available. 

It is our purpose to discuss here 
the development of the circulating 
equipment which is as a matter of 
fact, the heart of the system, and 
a failure in circulation is fraught 
with many hazards, hence it is very 
important to select the type of equip- 
ment that will insure if possible, 
continuous operation. 


Circulation was first accomplished 
by using the difference in specific 
gravity of the oil at the different 
temperatures existing in the system. 
This was a material application, for 
the circulation of water in a boiler 
for steam generation has universally 


been accomplished by this method. 
The heating of oil, however, is not as 
simple as heating water. 


N HEATING oil to high tempera- 

tures, we meet first the fact that 
the rate of heat transfer into the 
oil is very slow, thus requiring high 
heat differentials between the bases 
of combustion and the oil. With thes 
high heat differentials existing, rapid 
circulation becomes necessary and to 
maintain the circulation, it should be 
positive. This must be accomplished 
with some type of equipment that 
will create a pressure head to over- 
come the resistance offered in the 
tubes of the heating element. 


There have been various types of 
pumping equipment designed to fur- 
nish this circulation and some of 
this equipment has given very good 
results but there is opportunity for 
further development. 


Some of the types used are as 


enumerated: 


1 Steam and electric power 
driven simplex, duplex and 
triplex surge pumps 


2 Steam and electric power 
driven simplex and _ triplex 
piston pumps 

3 Steam and electric power 
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driven simplex, duplex and 
triplex plunger pumps 

4 Steam and electric power 
driven single and multiple 
stage centrifugal pumps 


The various cracking units have 
different temperatures, suction and 
discharge conditions, but the one 
cardinal principle common to all is 
continuous operation. Interruptions 
can occur from two general causes and 
these apply to all types— 

1 Failure of power 
2 Failure of fluid end 


T WILL be noted that all types 

of pumps are driven with steam 
or electric power. A selection of the 
character of drive depends on the in- 
stallation. Steam-driven pumps are 
generally recognized for their de- 
pendability and electric-driven pumps 
are recognized for their lower power 
operating costs. As both of these 
characteristics are desired, in some 
of the larger installations both steam 
and electric-driven pumps are _ in- 
stalled, the steam-driven being held 
as a standby or reserve. As con- 
tinuity of service must be had,- the 
possibility of lightning interrupting 
the electric service must not be over- 
looked and if outside electric power 
is used, the possible causes of shut- 
down are increased. 


Under such conditions, steam stand- 
bys should by all means be used. 


The selection of the type of fluid 
ends calls for the consideration of 
more factors and it is difficult from 
past experience of any one type to 
say which is the best as each has its 
merits and_ selection can only be 
made after giving consideration to 
all the factors of design and also to 
the service requirements of the par- 
ticular cracking unit. 


The surge fluid end is built around 
the principle that the valves and 
valve chambers are removed a _ suf- 
ficient distance from the piston and 
cylinder bore to permit the cooling 
of the oil in the surge lines, this 
eliminating the necessity of the pis- 
ton rings and lincr working in the 
maximum temperature of oil. 


The cooling of the oil in the surge 
lines has been accomplished in some 
cases by surrounding the surge line 
with a trough for water. In other 
installations the surge lines were of 
sufficient length to permit air cool- 
ing. Neither of these methods has 
been entirely satisfactory. In some 
of the installations being made _ to- 
day, it is the practice of one manu- 
facturer of the surge type of pump 
to drill small holes for pipe con- 
nections in the piston cylinders, at a 
point beyond the extreme travel of 
the piston. 


Through these openings small quan- 
tities of oil at normal temperature 
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are fed. This oil can only travel in 
one direction, that is, toward the 
valve chambers. With this steady 
flow of oil in this direction, it might 
be said that an oil insulating medium 
is maintained between the piston and 
the valves. 


improved the performance of 
the surge type pump. materially. 
When the surge lines were cooled by 
water, or air cooled, the tempera- 
ture would work back to the pump 
chamber, and due to increased tem- 
peratures and the resultant forma- 
tion of gas pockets, the slip was 
increased and in many installations 
was as much as 50 per cent. 


fi pe method of operation has 


The piston type of fluid end is not 
different in fundamental design from 
the usual piston type pumps, except 
provision is made for packing the 
piston rod against the high tem- 
peratures. This is accomplished by 
the introduction of a long stuffing 
box, as long as or longer than the 
stroke of the pumps. 


The design of this stuffing box 
is such that the part of the pis- 
ton rod that comes in contact with 
the hot oil never comes in contact 
with the outside set of packing. In 
most of these stuffing boxes, cold oil 
is circulated between the outside and 
back packing, this cold oil acts as 
a cooling medium and reduces the 
temperature of the piston rod. It is 
possible with such a_ stuffing box 
to keep the piston rod that comes in 
contact with the outside packing at 
a temperature that will permit an 
operator to allow the rod to pass 
through the fingers when the pump 
is in operation. 


In the piston type pump, it is 
necessary to select proper materials 
for the pump liner, piston rings, 
valves, valve seats and piston rods. 
This is very* essential as these work- 
ing parts come in direct contact 
with the hot oil. Progress has been 
made along these lines and it is 
surprising the service that pump 
parts will give under these severe 
conditions. 


The plunger type of pump is quite 
similar to the piston type except for 
the elimination of liners and piston 
rings by use of the plunger. The 
packing of the plunger is accom- 
plished in the same manner as the 
packing of the piston rod that is, 
with long stuffing box. The larger 
diameter of the plunger, however, 
makes it more difficult to pack. This 
fact suggests the selection of a plung- 
er pump only when the pressures 
are very high. Under the high pres- 
sure, the leakage past the rings in 
a piston pump would cut the rings 
as well as the liner, increasing the 
slippage and reducing the volumetric 
efficiency of the pump, as well as in- 


creasing very materially the cost of 
repairs. 


The success of centrifugal pump for 
handling hot oil has been a surprise 
to those who have strongly advocated 
the positive displacement pump. There 
are many of this type of pumps 
teday at temperatures up to 850 de- 
grees Fahr. and pressures up to 300 
pounds per square inch. There are 
several features of this type that are 
likely to give trouble. First, on ac- 
count of the high temperatures, and 
the behavior of metals at these tem- 
peratures it is necessary to make a 
vertical pump. 


This introduces step bearing in 
both the pump and the prime mover. 
Every operating man is familiar with 
grief that can be had with this type 
of bearing. Second, the impellers of 
the pump are of the closed type with 
the resulting small passages that 
can fill up with carbon if by some 
chance the operation of the still gets 
away from the operator. When this 
happens the entire rotor must be 
taken out and cleaned. 


Regardless of these features, how- 
ever, many of the pumps are run- 
ning every day. The user when con- 
templating the purchase of pumps 
for handling hot oils, should go very 
carefully into the different types of 
pumps, making his selection as_ to 
type and then leave the details of 
design to the manufacturers of the 
type of pump selected. Experience in 
this field of service is very valuable 
and not to take advantage of it would 
be courting trouble. While the ulti- 
mate has not been reached on this 
equipment which is the heart of the 
system, the results obtained by all 
types has been gratifying. 


American Can Sues on Patent 


LOS ANGELES, Aug. 26.—A patent 
suit has been filed in the federal court 
for southern California by the Ameri- 
ean Can Co. and E. W. Dunn against 
Riverside Sheet Metal Works of River- 
side, Cal., seeking an injunction, an ac- 
counting and damages, charging in- 
fringement of patent No. 1,270,712, is- 
sued to E. W. Dunn June 25, 1918. In 
the complaint it is stated that Mr. 
Dunn on June 25, 1925, gave Ameri- 
ean Can Co. exclusive license to manu- 
facture and sell orchard heaters under 
this patent. 


The Lincoln Electric Co., Cleveland, 
O., has placed on the market a new 
carbon are automatic welding machine 
designed for welding bottom seams 
on cylindrical tanks. It is standard- 
ized for tanks up to six feet in diam- 
eter and eight feet high but with 
special equipment it can handle all 
sizes. The edge weld on the bottom 
of some types of range boilers may 
be welded at the rate of 150 feet 
per hour, the company claims. 
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Value of Paint and Other Protective 





Coatings to the Oil Industry 


a similar nature play an impor- 

tant part in our economic growth 
and welfare. It has been said that 
there is no better way to judge the 
prosperity and civilization of people 
than by the manner and degree in 
which they use paints. The savage 
tribes use paints only for decorative 
purposes, often in an effort to pro- 
duce frightening or hideous effects 
rather than to beautify, as is shown 
by native warriors painting their 
bodies and faces in fantastic colors in 
an effort to frighten their opponents. 
In a similar way totem poles and 
other semi-religious objects are 
painted in colors designed to attract 
the good spirits and to frighten away 
the bad spirits. 

Illiterate people of low civilization 
often use no paint at all on their 
buildings or other properties, because 
they do not understand its value 
either from a decoratitve or protec- 
tive standpoint. Educated people more 
readily appreciate the necessity of 
paint for its aesthetic or psychological 
effect, but only those who have made 
a study of the subject realize the 
enormous value of paint and _ pro- 
tective coatings as a preservative 
agent for protecting the investment 
and increasing the sale of their man- 
ufactured products. 

Structural materials decay rapidly. 
Sun, wind, rain, heat, cold and other 
agencies of nature are constantly at- 
tacking all materials in an effort to 
disintegrate them. Many structural 
products show the initial stages of 
decay within a few hours or days 
after being exposed to weather condi- 
tions and the most durable materials 
soon take on a gloomy appearance 
that is very objectionable for several 
reasons. While paint and other pro- 
tective coatings are also attacked by 
these destructive agencies of nature 
they act as guards of honor or buffers 
for the more valuable structures on 
which they are used, constantly fight- 
ing to protect the coated surfaces 
from the ravages of time. As long 
as the paint film remains intact it 
fights a good fight and successfully 
excludes the damaging agents. For- 
tunately, the protective film can be 
easily renewed from time to time and 
if so renewed at frequent intervals 
will preserve the structural material 
in its original state of soundness al- 
most indefinitely. 

Adequate surface protection through 
paint or varnish application is as 
important as sound engineering prac- 
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Pe sin and protective coatings of 


By A. R. Moir 





A. R. MOIR 


Mr. Moir has been associated 
with The Glidden Co. for several 
years, devoting all his attention 
to painting problems of the oil 
industry. Born in England, he 
was educated in Australia and 
spent four years in South Amer- 
ica. Since 1919 he has been a 
“sojourner” and is now a citizen 
of the United States. He has 
traveled over the Mid-Continent, 
Mexico and South American coun- 
tries, as he says, “learning, ap- 
plying and helping those in the 
oil industry in their problems for 
the conservation of property by 
the intellivent use of paint.” He 
served four years in the world 
war, a private in 1914 and a 
major the last eight months of 
the war. Wounded in 1915 and 
in 1917 and decorated with the 
British military cross and by the 
French with the Legion of Hon- 
our and the Croix de Guerre. 


tice and design, for no matter how 
good the original materials, design or 
structure the destructive agencies of 
nature will soon win the fight against 
unprotected surfaces, destroying the 
value of millions of dollars worth of 
equipment and _ rendering worthless 
all the inventive and_ engineering 
genius expended in designing and 
building the equipment. Instead of 
being expensive to paint equipment 
and property frequently it is costly 
not to do so. A few pennies per 
square foot will pay for a coat of 
paint but the decay loss on unpainted 
surfaces may be several dollars per 


square foot of surface within a com- 
paratively short time. 


O* ALMOST equal importance to 
the protective value of paint is 
the merchandising value of color, es- 
pecially to large organizations whose 
customers are gathered from a large 
geographical territory. The consum- 
ing trade unquestionably gravitates to- 
ward those companies who keep their 
service stations, delivery trucks, tank 
cars, storage tanks, refineries, tank 
farms and other equipment well 
pointed. This is no doubt at least 
partially due to a subconscious rea- 
soning that companies who so care- 
fully take care of their property like- 
wise manufacture their products in 
a uniform and careful manner that 
guarantees quality to the consumer. 

If pleasing and distinctive colors are 
selected, each piece of equipment be- 
comes the best kind of an advertise- 
ment. The consumer has the name of 
the oil company impressed on_ his 
mind each time he sees a tank car, 
truck, service station, or other equip- 
ment painted in a characteristic man- 
ner and automatically comes to asso- 
ciate the name of the company with 
the color combination. When driv- 
ing in a strange section of the coun- 
try the sight of this color com- 
bination over a_ service _ station 
readily distinguishes it as one dis- 
pensing the same good quality of 
merchandise he has been accustomed 
to at home. 


The painting problems’ connected 
with the production, refining and dis- 
tribution of petroleum are more nu- 
merous and diversified than those of 
almost any other industry. The con- 
ditions encountered in this industry 
are intensified and severe, necessitat- 
ing the use of only the best products. 

In the producing fields, tank farms 
and refineries, heat, fumes and chem- 
icals particularly sulfur, add their 
destructive forces to others that are 
present in all climates. Pipe lines 
are attacked by the moisture and 
acid in the ground. Tank cars and 
distributing equipment are subjected 
to frequent and severe changes in 
temperature in going from one sec- 
tion of the country to another in addi- 
tion to the solvent action of their 
contents on the finish. 


Distributing stations and _ other 
property must be kept clean, neat and 
brightly painted in spite of the dis- 
coloring effect of grease and oil which 
is always present. Each of these sets 
of conditions calls for special treat- 
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ment to produce the best results. Each 
factor must be carefully studied and 
combated with paint materials de- 
signed particularly to resist its de- 
structive action. 


Painting, Storage and Field Tanks 


HE proper painting of storage 

and field tanks is a very impor- 
tant matter since the paint must not 
only protect the metal of which the 
tank is constructed but also reflect 
the heat rays of the sun as much 
as possible to cut down evaporation 
losses. In making a selection of paint 
for this purpose many factors must 
be considered and each _ weighted 
against the other to determine what 
is best for each set of conditions. 


Initial cost, protective value, dur- 
ability, appearance and heat reflect- 
ing value must all be considered. If 
the protective value, durability and 
heat reflecting value of a particular 
paint is sufficiently greater than an- 
other it may be profitable to use it 
even though its initial cost may be 
higher than that of another paint, 
especially where rather volatile oils 
are stored. 

On the other hand, if the oil in 
storage does not contain a large per- 
centage of light oil the factor of heat 
reflection may be overbalanced by the 
items of cost, protection, durability 
and appearance. 


It was formerly the custom to paint 
tank farm tanks with dark colored 
paints such as black, red or gray, on 
the theory that light colored paints 
do not have the wearing qualities of 
dark paints. This is erroneous as 
it has been proved that light paints 
can be made which are as durable or 
even more so than dark paints. 


temperature of the benzine rose as 
shown in Table 1. 


Table 1 


Effect of color of container on rise in tem- 
perature of benzine when subjected to rays 
from carbon are for 15 minutes. 


Rise in tem- 
Color perature degrees F. 
I IU  seieksnscaccsoezevaschossssanssevoceuanmnapnanes 19.8 
SGPT RINE crerciscisesnessccrcrsesseccvies 20.5 
ME INN oSsvccie seca neeceventinecisczateriscanes 22.5 
ee I IIE on siinsisendcscesdscccnenesens 23.0 
a a a ree 23.7 
Tae Bie FRIEE  miksiccisiccccecosiccnces 24.3 
TAO GRRT IE ovccccscinccodsccecssdhepnanns 26.3 
Bate OO NII: dase evccncstexccenccsnsene cee 26.6 
BOG ORES FPOT BRTAG ccsccncccsccssivicsssese 29.7 
Dark Prussian blue paint _............ 36.7 
Dark chrome green paint .............. 39.9 
PNG SINE — sisi casscnccessnacchectincerem eenitenonie 54.0 


Another test, described in Circular 
131 Paint Manufacturers’ Association 
of the U. S., was made on a series 
of small tanks of different colors filled 
two-thirds full with naphtha and ex- 
posed to the sun for two hours. Table 
2 gives the result of this test. 


Table 2 


Comparative temperature and_ evaporation 
loss of naptha when exposed to the sun for 
two hours in small colored tanks two-thirds 
full. 


Temperature Loss of nap- 


Color of naptha _ tha by volatili- 

of tank degrees F. zation per cent 
ss oc hape ences 111 9 
I IA a cvnscazicevessnccee 109 & 
Pe TE | cociiceicswas cksvoneaenevss 108 8 
DOPE BHCOM occcscessoccsccseese 108 8 
Battleship gray ............ 106 6 
RIM < etech cccenc sree ares 104 5 
Red primer—white top 

DE scenes 5 
SE ioosscnscsccecescabecccincecves 102 5 
ee eee 102 5 
TEI — ccejcaccvvesvessnavesvesensace 100 4 


A practical test of the efficiency 
of various colors of paint in reflect- 


proximately 11 per cent and a gravity 
of 37.4 degrees A. P.I. was used to 
fill each tank within approximately 
2,000 barrels of its capacity. The 
test lasted over an entire year, start- 
ing in January, 1924 and ending in 
January, 1925. The tanks’ were 
gauged monthly and samples of the 
oil were taken at similar intervals to 
determine how much and what types 
of distillates were lost by evapora- 
tion. Readings were also taken of 
the temperature of the oil and the 
vapor temperatures in each tank. 
Table 3 below gives*a summary of the 
results of this test. 


HESE three experiments plainly 

show that light colored paints re- 
tard the absorption of heat from out- 
side sources and reduce the loss of vol- 
atile materials by evaporation. Unfor- 
tunately, white paint was not included 
in the Bureau of Mines test, as all 
available data indicates that aluminum 
paint and white paint are about equal 
in their power to reflect radiant heat. 
Certainly the saving of about 200 bar- 
rels of very high quality oil per year 
per 55,000-barrel tank would indicate 
that it is profitable to paint field 
and storage tanks once a year with 
aluminum or some other light colored 
paint. 


It is a peculiar fact that it is the 
color of the outside or last coat 
of paint which determines the amount 
of heat absorbed by the contents of 
the tank. White paint, aluminum 
paint or a light colored paint can be 
applied over dark paints with approx- 
imately the same results as though 
the lighter paints had been used for 
all coats. Conversely it is necessary 
to keep the surface coat of paint light 
in color to maintain its efficiency. If 
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Several independent investigations ing radiant heat has been made by dust, dirt, oil or other materials are seen 
have shown that the temperature and the Bureau of Mines in co-operation allowed to collect on the surface in 30° | 
evaporation losses of oil in storage with the State of Oklahoma and the @PPpreciable quantities the savings in 
tanks is influenced largely by the pesuits are given in Report Serial No. evaporation losses will be greatly re- floor 
color of the paint used on the tank 9677 of the Bureau of Mines. This duced. For this reason it is advisable com 
and its ability to reflect the heat re- test was conducted on four 55,000-bar- to repaint with at least one coat of 
ceived from the sun by radiation. yo] storage tanks located under the light colored paint each spring. O. 
Radiant heat waves falling on a body same conditions on a tank farm and Regardless of whether aluminum or reach 
wart —— preeneens gp sn painted with black, red, gray, and other light colored paints are used, whic 
he oe he b ogg ly Rigen aluminum paint of the type often the method of painting new tanks ; 

ough the body, if it 1s very thin sed in the oil industry. Crude oil should be the same. A gray or red tively 
nv rege gig Se The nature of the pumped directly from vapor-tight paint primer containing neutral or instat 
se or of a body has a marked in- ease stock tanks, having a gasoline basic pigments ground in a suitable k 

uence on the proportion of the heat and naphtha content of approximately liquid to give toughness and adhesion, eeps 
neg which are absorbed by that 99 per cent, a kerosene content of ap- should be applied to the bare steel ; 

H. A. Gardner, director of the _ Zlatan mmm 
Scientific Section of the Educational Iti 
Bure i ’ . : 4 
renee pend ring g bagi eaee ad Evaporation Losses From 55,000-Barrel Oil Tank wanes 
tional Varnish Manufacturers’ Asso- 5 
ciation has made several laboratory During One Year 
tests to show the effect of color upon 
the absorption and_ reflection of Loss In Gravity 
radiant waves. One series of tests, Color Evaporation Loss In One Year In One Year 
described in circular 44, Paint Manu- of tank Initial Gage Barrels Barrels Per Cent Degrees A. P. I. 
facturers’ Association of the U. S., Black ccccccccsssssssssneeneee 52058 649 1.24 0.6 
was made on small tanks of benzine — Red oeceocecosecsssessssesssseesssees 53294 609 1.14 0.5 
painted in various gloss colors. When = Gray o.cccssssssseusessennees 53192 547 .99 0.3 
subjected to rays of a carbon arc Ton, er 53418 447 -83 0.2 
light for a period of 15 minutes the MTVU LURLET AAT LAA UAL ALETT EL CLT EL UAT EULER TOALOTL UA EULUT RRA UGTLT EATUT TATU TUULIT TTT TT Ill HHH — 
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More Sales 


for OIL-DEALERS 
this Aaaator 





gs are Frozen so hard 


they Ill bound on a Concrete Floor 
OAK Motor Oil still Flows Freely / 


~HOUSANDS OF OIL DEALERS have 
| seen the great Frontier freezing test— have 
seen eggs taken from a Refrigerating Machine at 
30° below zero, and bounced on a concrete 
floor. Yet OAK Motor Oil, placed in the same 
compartment at the same time, flowed freely. 


OAK Motor Oil is a 100% lubricant—it 
reaches bearing surfaces with the first revolution 
of a motor at 90° above or 30° below. It is posi- 
tively unaffected by climatic conditions. Cars start 
instantly and get perfect lubrication always. It 
keeps ’em on the road all winter. 


Bigger Winter Sales for OAK Dealers 


It is generally conceded that OAK is the best 
winter oil ever developed. It gives summer ser- 





vice in winter, consequently motorists buy more 
gasoline, oil and accessories from OAK dealers. 
You can double your winter sales with OAK. 
Send coupon for full information about the oil 
that will pass all tests 100%. 


SOP ODO OD OD OP Oro res OP hor hor herder dor dorderdorderdes 


FRONTIER MANUFACTURING COMPANY 


DEPT. 6 
North Tonawanda, New York 


‘g) 
fF’ LEASE send me full information about OAK, the only 


motor oil that will flow freely at 30° below zero. 


Name 


cAddress 
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after it has been cleaned of oil, 
grease, rust or other foreign matter. 


The necessity of using a rust-inhib- 
itive priming coat containing neutral 
or basic pigments is explained more 
fully a little later in this article under 
the heading of Iron and Steel Build- 
ings. It is of especial importance to 
use a good primer of the right con- 
struction on steel storage tanks be- 
cause of the high sulfur content of 
some oils. For this reason the inside 
of the top of all tanks should be 
coated as well as the outside to pre- 
vent sulfur-containing vapors from 
quickly rusting out these parts of the 
tanks. 

When the coat is dry one or two 
coats of light colored paint which has 
been especially prepared for tank 
service, or a like number of coats of 
aluminum paint, should be applied. 

Where aluminum paint is used, the 
vehicle should consist of special bronz- 
ing liquids made by reputable varnish 
manufacturers, spar varnish. thinned 
slightly with naphtha, béiled linseed 
oil or raw linseed oil. Of these the 
specially prepared bronzing liquids 
are most suitable in that they have 
been especially designed to float the 
aluminum powders and to dry more 
rapidly than any of the other vehicles 
mentioned above. 


HILE ready mixed aluminum 

paints are available the major- 
ity of the oil companies are mixing 
powder with the clear vehicle for each 
day’s job. When aluminum paint stands 
ready mixed for a considerable period 
of time the flakes of powder often lose 
their polish and do not “leaf” or lap 
over each other properly. Moreover, 
the paint takes on a deader or slight- 
ly darker color and the thermal effi- 
ciency is reduced. 

It is better to take the aluminum 
powder and mix it fresh daily at the 
rate of 1% to 2 pounds of powder to 
the gallon of vehicle. This is best ac- 
complished by putting the weighed 
dry powder in a suitable can or pail 
and slowly pouring a measured volume 
of the vehicle over it, stirring all the 
while, with a wooden paddle. By this 
means the powder is quickly dis- 
persed in the liquid whereas if the dry 
powder were dumped into the liquid 
or all of the liquid poured at once into 
the powder more time is required to 
stir the mixture free of lumps. Only 
enough paint should be mixed for one 
day’s use at a time and it should be 
stirred from time to time as it is be- 
ing used. 

The aluminum paint as well as reg- 
ular types of light colored oil paints 
can be applied by brushing or spray- 
ing with compressed air. The spray 
method of application is faster and 
will give better results than the hand 
brush method. 


Painting Hot Surfaces 


refineries and 
painted when- 


Hot surfaces in 
elsewhere should’ be 
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ever possible to protect the metal 
from rusting, to cut down the losses 
by radiation and to improve the ap- 
pearance of the equipment. The suc- 
cessful painting of such surfaces calls 
for the use of special paints. These 


paints should be applied while the 
surface is cold and allowed to dry 
thoroughly before the surface is 


heated again. Failure to observe this 
precaution is likely to result in 
blisters or bubbles forming in the film 
which will later flake off and leave 
bare spots. 


IGHT colored paints of the ordi- 

nary type cannot be used for this 
purpose, since practically a!l white 
and colored pigments are darkened 
upon exposure to temperatures in ex- 
cess of about 200 degrees  Fahr. 
Darker colored paints made over a 
formula containing a liberal propor- 
tion of linseed and Menhaden oil can 
be used where the temperature does 
not exceed about 400 degrees Fahr. 
Above this temperature there are two 
classes of paint that can be used. 
The first consists of black asphaltum 
type paint which may or may not con- 
tain a special heat resisting black 
pigment. The other is made by mix- 
ing aluminum bronze powder with a 
special heat resisting bronzing liquid 
which has been developed by a very 
few of the leading paint and varnish 
manufacturers. Either of these 
paints will resist temperatures up to 
about 900 degrees Fahr. 

The aluminum type of paint is pref- 
erable in most cases to the black 
paint because the aluminum paint 
holds the heat in a furnace, still or 
steam pipe in much the same man- 
ner as it holds the heat out of stor- 
age tanks which are exposed to the 
sun, due to its lower rate of absorp- 
tion of heat waves. Furnaces, stills 
and other heating equipment wil! 
maintain the same temperature with 
less fuel consumption or a hotter tem- 
perature with the same fuel consump- 
tion when they are painted on the 
outside with specially prepared alu- 
minum paint. This not only results 
in an economy of fuel but also causes 
the working conditions in _ boiler 
rooms, still houses, ete., to be more 
comfortable. 


While these hot surface paints lose 
much of their water resisting and 
weather-proof qualities after being 
heated to high temperatures there is 
a close bond of the paint to the steel 
surface, especially if the surface was 
thoroughly clean and slightly rougk 
at the time of painting. These paints 
are also resistant to hydrogen sulfide 
or other sulfur containing gases. 


Painting Stations and Buildings 


TATIONS and buildings connected 
with the oil producing, refining 
and distributing industry should be 
kept well painted not only to preven* 
rapid deterioration but also as an aid 
to merchandizing plans. Each type of 


structure should be painted with ma- 
terials constructed particularly for 
that use. Concrete and brick sur- 
faces require different treatment from 
either wooden or metal surfaces for 
best results. It is advisable for each 
company to. select individual and 
pleasing color standards for its build- 
ings and stations for economy and 
merchandising efficiency. 


Wooden Buildings 


EW wooden buildings should be 
treated in much the same manner 
as other wodden structures such as 
residences. Knots and sappy places 
should be shellacked to hold back the 
resin and then the entire structure 
primed with a long oil paint to which 
a pint of raw linseed oil and perhaps 
a little turpentine have been added. 
This coat should be allowed at least 
three days to dry and then be fol- 
lowed with two or more coats of full 
bodied paint with plenty of time be- 
tween coats for thorough drying. 
Old structures should receive a coat 
of long oil paint about once a year 
to keep them in a good state of pres- 
ervation and appearance. 


Iron and Steel Buildings 


RON and steel surfaces which are 

exposed to the weather must be care- 
fully protected with the right type of 
paint to prevent rapid and_ severe 
losses. The question of the causes of 
rusting or corrosion of steel is brief- 
ly discussed in a book by M. J. Pearce 
entitled “Modern Automobile Paint- 
ing” which has just been published, as 
follows: 

“It is a fact that the decay of iron 
and steel, if natural agencies are al- 
lowed to act on them without interfer- 
ence, is far more rapid than that of 
wood and other building materials 
which are universally protected by 
frequent applications of paint. Rust- 
ing or corrosion of iron and steel can 
be prevented quite easily, however, by 
the simple expedient of protecting it 
from moisture. When so protected it 
is one of the most durable substances 
known and an automobile body con- 
structed of steel will last much 
longer than the mechanical parts. 


“This question of the rusting of iron 
and steel is so important from an 
economical standpoint as to warrant 
the use of some space to discuss it in 
more detail. Three theories have been 
advanced to explain corrosion, namely, 
the carbonic acid theory, the hydrogen 
peroxide theory, and the electrolytic 
theory. To completely explain th se 
three theories, giving the arguments 
for and against each, would require 
much more space than is available in 
this book; but it is now an accepted 
fact, that corrosion is dependent 
largely upon auto-electrolysis, that is, 
electrolysis due to currents set up be- 
tween different parts of the material 
itself. 

“In other words, it is not necessary 
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that an external source of electricity 
be provided before electrolysis can 
take place. The small quantities of 
impurities which are always present 
in steel serve to form numerous small 
batteries within the steel structure 
itself which in the presence of an 
electrolyte or a liquid medium which 
serves as a conductor, generate small 
electric currents that start the cor- 
rosive action. The moisture which is 
ordinarily present in the atmosphere 
is sufficient to close the circuit and 
start corrosion. 


“Once the circuit has been closed 
and the small currents start flowing, 
the oxygen of the air attacks the iron, 
forming the basic oxide commonly 
called rust. . All investigators are 
agreed, however, that iron cannot rust 
in air or oxygen unless water is pres- 
ent; and, on the other hand, it can- 
not rust in water unless oxygen is 
present. Unless moisture is present 
the iron cannot go into solution, and 
unless oxygen is present the ferrous 
iron cannot be oxidized nor can the 
hydrogen enter in combination with it 
to regenerate water. Both oxygen 
and moisture are necessary for rust- 
ing to start, and these are always 
present in the air. 

“If rust once starts to form it will 
continue to grow by making use of 
the oxygen and moisture over and 
over again, even if a good protective 
coating has been applied over it. It 
it very important, therefore, to have 
the metal absolutely clean and free 
from rust before starting to paint. 


“The problem of protecting iron 
and steel, then, resolves itself into 
one of applying a coating which will, 
as nearly as possible, prevent mois- 
ture and oxygen from reaching the 
over again, even if a good protective 
paint coating prevents corrosion just 
so long as it remains a dense, perfect 
coating that excludes all moisture. As 
soen as it begins to break down and 
deteriorate, moisture is allowed to 
penetrate and starts the formation of 
rust which spreads under the coat- 
ing, expanding and pushing off the 
latter.” 


VERY complete bulletin has been 

prepared by R. Van A. Mills and 
issued by the Bureau of Mines as Bul- 
letin 233, “Protection of Oil and Gas 
Field Equipment against Corrosion”. 
While this bulletin deals primarily 
in oil and gas wells it describes in de- 
tail the causes of corrosion of all 
types of equipment and _ suggests 
methods of reducing losses by corro- 
sion in surface equipment as well as 
in casings. 

The nature of the pigments con- 
tained in the priming coat which is 
applied to iron and steel has a de- 
cided effect upon the rate and char- 
acter of rusting. Tests made by the 
American Society for Testing Mate- 
rials, have plainly shown that pig- 
ments of a basic nature and those 
which contain soluble chromates tend 
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to prevent rusting. Pigments of a 
slightly acid nature, however, are 
rust-inciting or rust-stimulating. 

Red lead has long been used as a 
priming material for iron and steel 
and it gives quite satisfactory results. 
It has the disadvantage of caking 
hard in the package, however, and 
also it is not as rust inhibitive as 
some of the specially prepared paints, 
which incidentally also have a more 
pleasing and more easily covered 
color, and are less expensive. 

The results of a five year exposure 
test of steel panels made by the 
American Society for Testing Mate- 
rials at Atlantic City are given in 
circular No. 35 of the Paint Manu- 
facturers’ Association of the U. S. 
and are reproduced in Table 4. 
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for structural steel exposed to the 
atmosphere under ordinary conditions. 

“4. Asphaltic base paints as a 
class should not be specified as a gen- 
eral structural steel coating although 
those which have withstood a good 
service test may be specified indi- 
vidually. 


“5. (a) Red lead, sublimed blue 
lead, sublimed lead sulfate and zinc 
and lead whites are very effective 
for first coats and produce good sur- 
faces for repainting. 

“(b) Frequent repainting is neces- 
sary when they are used for field 
coats. 

“6. Red lead, sublimed blue lead, 
sublimed lead sulfate, zinc lead white, 
white lead or leaded zinc pigments 
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Comparative Rating of Pigments Present in the Ten 


Best Paints in Atlantic City Tests 


Pigment 
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Sublimed blue lead 


Carbortd Wimeie Qik WOR HUE .osicccicesccscnsess coscsnesseccsonseceace 


Chrome green 
Willow Charcoal 
Red Lead 
Natural graphite, containing clay, etc. 
Zinc Chromate 
Zinc-and-lead Chromate 
Magnetic black oxide 
Zine-and-barium Chromate 
Sublimed white lead 
Bright red oxide 
Prussian blue (water stim.) 
Prussian blue (water inhib.) ..... 


AUNNNAU DITO 


In this same series of tests it was 
proved that such pigments as orange 
mineral, artificial graphite, white 
lead, lithopone, carbon black, lamp 
black, yellow ochre, coal tar and 
similar materials having a _ slightly 
acid nature, promoted rusting. 


An extensive investigation of steel 
paints was made by J. S. Coye 
and the results are published in 
Bulletin 54, Good Roads Section, En- 
gineering Experiment Station, Iowa 
State College, Ames, Iowa. The fol- 
lowing quotation is a portion of the 
conclusions drawn from this test and 
published in the above mentioned 
bulletin: 


“The tests have demonstrated that: 

“1. Too much emphasis cannot be 
placed upon the fact that gypsum and 
whiting are harmful when present 
to a much greater extent than 5 per 
cent of the pigment. In every case 
where these materials have been 
present to a considerable extent the 
paint has failed to protect and rust- 
ing usually begins underneath the 
film. 

<2 it 
and graphite paints 
coat on steel. 

“3. Coal tar paints are worthless 


is not safe to use carbon 
for the first 
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Date of Inspection 


1910 1911 1912 1913 1914 

fe enna 9.1 10.0 9.9 9.8 7.5 
Peres fee 9.6 8.8 9.0 7.2 6.0 
sennsinghonstasase ore once ors 6.8 5.0 
cecieaticaiaeins 9.8 9.8 8.6 7.6 5.0 
kchssimpmmanaees 8.8 8.6 7.9 4.5 
aspacaneieealines 8.1 eon 4.0 
pasaeiaeaseieis <ots yee eins aad 4.0 
diamant 9.4 9.5 8.8 8.0 4.0 
cacichinisitiaaades 9.5 9.7 9.2 8.3 4.0 
ue enn 9.5 9.5 8.6 7.8 4.0 
inant 9.7 9.5 8.5 7.8 
siieeteatnmaeeel 9.5 9.0 8.1 
aaadredieenin 9.3 

9.2 pone 6.7 

“n 8.5 
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are always safe pigments for a shop 
coat paint. 

“7. (a) Pure iron oxide paints 
may be safely used for a shop coat 
but should preferably be mixed with 


about 10 per cent zine or lead 
chromate. 
“(b) Iron oxide paints containing 


gypsum or whiting in any considera- 
ble extent are not serviceable for 
either shop or field coats on struc- 
tural steel. 


“8. There are certain carbon paints 
on the market which produce such 
a strong, elastic, and impermeable 
film that they may be used for both 
shop or field coats for structural 
steel, providing the painting is done 
in a thoroughly good, workmanlike 
manner. 


“S. Graphite or carbon paints, the 
pigment of which contains 20 per 
cent of basic lead chromate, zine 
chromate, lead oxide or sublimed lead 
sulfate, are good shop coat paints, 
and also prove very serviceable for 
field coats.” 


OMPETENT paint manufacturers 
have heeded the results of these 
tests and now offer metal protective 
paints in a wide range of color which d> 
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not stimulate rusting. Provided a 
rust-inhibitive paint is used next to 
the metal as a primer any good 
quality of long-oil house paint ordi- 
narily used on wood can be_ used 
safely for finishing coats. 

Before applying paint to any metal 
surface care should be taken to re- 
move all rust, scale, grease and dirt. 
Failure to do so will cause unsatis- 
factory results either through the 
growth of rust under the paint film 
or the peeling off of the paint due to 
lack of adhesion. Clean, dry, rust- 
free surfaces are important for last- 
ing results. 


Galvanized [ron Buildings 


ORE or less trouble generally is 

experienced in making paint ma- 
terials adhere to zine or galvanized 
iron surfaces. These s-rfaces when new 
always have a greasy feel to them, 
even though there may be no grease 
actually present. This greasy feel 
may be removed to a certain extent 
by washing the work with naphtha, 
but this treatment is often not severe 
enough to put the surface into proper 
condition for the paint coats to stick 
as tightly as they should. 


It is claimed by some who have 
investigated the question thoroughly 
that this property of zine or gal- 


vanized iron not to hold paint is 
due to the zinc combining with the 
oil of the paint film to produce a 
soap. This soap layer, it is claimed, 
forms between the metal surface and 
the paint and thus prevents the paint 
from sticking to the surface, so that 
upon subsequent contraction and ex- 
pansion of the metal the paint flakes 
off. 

Regardless of whether this or some 
other condition is the true cause of 
this non-sticking condition, it is a 
well known fact that zine or gal- 
vanized iron which has been exposed 
to the weather for some time holds 
paint much better than fresh sur- 
faces. This is probably due to the 
zine surface being attacked by oxy- 
gen and other chemicals which are 
present in the air and in rain water 
in various amounts to form zinc salts 
which have a rougher surface and 
do not react on the paint film in the 
same manner that the zine does. 

This weathering of zine and gal- 
vanized iron can be artificially pro- 
duced by the use of various chemical 
washes which remove any grease that 
may be present and in some instances 
form a coating of zine chloride or 
other zine salts to which paint ad- 
heres more readily than to plain 
zine surfaces. 

One of the best chemical washes 
for this purpose is made as follows: 
Dissolve 12 ounces of copper chloride, 
12 ounces of copper nitrate and 12 
ounces of sal ammoniac in 4% gal- 
lons of water, then add 12 ounces 
(by weight) of hydrochloric (muri- 
atic) acid. This solution should be 


aD) 
i_ 


applied to the metal, allowed to dry 
until the next day and the bloom 
brushed off, after which the paint 
should be applied as quickly as pos- 
sible. 

Another wash which has been used 
quite extensively is made by mixing 


one part (by volume) of commercial ° 


hydrochloric (muriatic) acid with four 
parts of water. This solution should 
not be allowed to remain on the sur- 
face very long, especially in the case 
of galvanized metal for fear of dis- 
solving most of the zine. As _ soon 
as the surface is dry the paint may 
be applied. 

Yet another zinc wash is an am- 
monia solution which should be ap- 
plied to the surface as strong as the 
workmen can stand it. This solu- 
tion, however, has the drawback of 
a rather disagreeable odor and does 
not give as good results as some of 
the others. 

Still another method of treating 
galvanized iron or zine is to first 
wash the surface with naphtha or 
benzine and then coat the work with 
a solution of copper acetate made 
by dissolving six ounces of copper 


acetate to a gallon of water. After 
this solution is dry the painting op- 
eration may proceed in the usual 
way. 

Many people find a weak solution 


of acetic acid to be satisfactory as 
a wash for galvanized iron. Strong 
vinegar will give almost the same 
results. The important thing is to 
use something that will cut the grease 
and give a slightly etched surface. 
It is to be understood, of course, 
that an earthen or glass’ vessel 
should be used for holding any of 
these solutions. Care must be taken 


also to protect the hands of the 
workmen, especially where a_ solu- 
tion containing acid is used. This 


‘an be done by thoroughly saturating 
the hands with linseed oil and wip- 
ing off the excess oil with burlap or 
an old cloth before beginning the 
work. 


A* A general rule, the best method 
of applying any of the solutions 
is to wash the surface with a cloth or 
piece of burlap wet in the solution; 
or a soft, flat brush may be used 
if desired. 

Another important point to bear in 
mind is that the metal should b> 
painted soon after the galvanized 
iron wash has done its work and the 
moisture has evaporated from the 
metal. If too much time elapses be- 
tween the treatment and the first 
coat of paint, much of the good ef- 
fect derived from the wash will be 
lost. 

Where it is not desired to use 
one of these chemical washes and if 
the equipment is available, the use of 
a sand blast is recommended. This 
roughens the metal and gives the 
primer the safe foothold that is de- 


sired. Where the sand blast is used 
the work should be coated as quickly 
as possible to prevent the forma- 
tion of rust, should the thin coat of 
zine on the galvanized metal be 
broken by the blast of sand. 

Several years ago, after considera- 
ble experimental work, one of the 
large paint companies developed what 
is probably the best galvanized iron 
primer on the market today. This 
is the familiar red metal primer 
which derives its good sticking qual- 
ities from a special combination of 
liquids and mineral pigments which 
have a great affinity for zinc, alumi- 
num and similar metals as well as 
for iron and steel. It can be ap- 
plied by spraying or brushing after 
being reduced at the rate of four 
or five parts of red metal primer 
to one part of turpentine, or turpen- 
tine substitute, and will dry to re- 
coat in 24 hours. It is very tough 
and durable so that it will withstand 
exposure for months without any 
signs of disintegration. It is safer 
to treat zine surfaces before apply- 
ing red metal primer but it is not 
absolutely necessary for if the metal, 
whether zinc, aluminum or steel, is 
free from grease, rust and dirt. red 
metal primer will be found to stick 
to it quite well. 


Brick, Stucco and Concrete Buildings 


LTHOUGH brick, stucco and con- 

crete buildings are strong and dur- 
able these assets are often counteracted 
by the unpleasing appearance, especially 
during wet weather when these ma- 
terials absorb large quantities of wa- 
ter. This increased moisture may 
penetrate to the inside of the _ build- 
ing and push off the decorative fin- 
ishes on the plaster walls or may 
leave permanent, unsightly stains on 
the exterior surfaces. For these rea- 
sons it is sometimes advisable to paint 
such buildings, especially when a 
continuous pleasing appearance is de- 
sirable as in the case of service 
stations. 

If the brick, stucco or concrete is 
well aged and thoroughly dry no spe- 
cial preparation need be made of the 
surface, although better adhesion can 
sometimes be obtained if the surface 
is first primed and waterproofed with 
a special type of colorless waterproof- 
ing compound made by a few of 
the larger paint companies. As a 
rule, good results can be obtained 
by brushing or spraying the special 
colored paints made for stucco di- 
rectly on clean, dry surfaces. The 
customary type of house paint also 
gives fair results on exterior work. 
Flat wall oil paints should be used 
for interior surfaces. 

If the surface is “green” or wet 
and contains any substantial amount 
of free lime, it should be treated with 
a neutralizing liquid containing two 
or three pounds of zine sulfate crystals 
dissolved in each gallon of water. 
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before any coats of paint are ap- 
plied. This solution can be applied 
by brushing or spraying and should 
be used on “green plaster” as well 
as on outside concrete or_ stucco 
surfaces before painting. After the 
solution has neutralized the free lime 
and has dried for 24 hours, the paint 
may be applied in the customary 
manner by brushing or spraying. 


Cement floors may be hardened and 
rendered more impervious to the ab- 
sorption of oils and greases by treat- 
ing them with a water solution of 
magnesium fluosilicate or of sodium 
silicate. When so treated they may 
be painted over in the usual manner, 
but, it is not absolutely necessary 
that they should be so treated before 
painting. 


Prepared cement floor paints and 
brushing lacquers are the best ma- 
terials with which to paint concrete 
floors. The use of these coatings 
greatly improves the appearance of 
floors, prevents the formation of dust, 
makes for easier cleaning and pro- 
longs the life of the floors. Usually 
at least two coats are applied on new 
floors and old floors are renewed with 
one coat of paint or lacquer as soon 
as the finish begins to show signs of 
wear. When using the _ prepared 
cement floor paints each coat should 
be allowed to dry at least 24 hours. 
Brushing lacquer dries much quicker 
and a coat can be applied within an 
hour after a previous coat. 


Painting Tank Cars and Miscellaneous 
Equipment 


ANK ears are really field or stor- 

age tanks on wheels and the same 
general suggestions as given in that 
section of this article apply to paint- 
ing them. In the past it has been 
almost the universal system to paint 
tank cars black or in ‘other dark 
colors. To reduce the amount of 
evaporation caused by absorption of 
heat from the sun and to increase 
the advertising value to which tank 
cars can be put as they are pulled 
through all parts of the country it 
would seem worth while to consider 
the advisability of painting the tank 
car with lighter colors or with alumi- 
num paint. 


The bare metal of tank cars should 
be primed with a rust-inhibitive p-imer 
of a sufficiently elastic nature to with- 
stand the vibration and expansion and 
contraction due to changes in weather 
conditions while in transit. When this 
primer coat is dry the tank should be 
finished with one or more coats of 
tank car enamel which has been for- 
mulated to resist the solvent action 
of gasoline or other oils spilled on 
the finish while the tank is being 
filled or emptied. Of course, these 
enamels should be hard enough to re- 
sist the abrasion of flying cinders, 
hob-nailed shoes, ete. The underframe 
should be finished with a paint made 
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LARGE CAPACITY — HIGH EFFICIENCY 


The TRAHERN line of Rotary Gear Gasoline and Oil Pumps has 
capacities ranging from 1 to 200 gallons per minute. The TRA- 
HERN line includes hand pumps, either plunger or rotary gear 
types; power unit combinations of from one to six pumps; each 
pump of which has capacity up to 200 gallons per minute. 


TRAHERN Gasoline and Oil Pumps will handle a vast amount 
of petroleum products in a minimum amount of time. 


Write for catalog ‘‘50’’, “second edition 
line of TRAHERN Rotary Gear Pumps. 


CAPACITY 1200 GAL. PER MINUTE 


showing the complete 





Rockford 


Illinois 


Geo. D. Roper Corporation 


PUMPS FOR PERMANENCE 

















BETHLEHEM 


WAX PLANT EQUIPMENT 


Filter Presses Wax Moulding Presses 
Wax Distillate Chilling Machines Scale Wax Cooling Drums 
Wax Testing Presses Paraffine Wax Sweater Plants 
Complete Wax Plants designed and built 
Pumps, Stills, Towers, Condensers and other Oil Refinery Equipment 
Oil Burning Systems Complete Power Plant Equipment 


BETHLEHEM STEEL COMPANY, General Offices, Bethlehem, Pa. 
District Offices 


New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh Buffalo 
Cleveland Detroit Cincinnati Chicago St.Louis San Francisco 
Los Angeles Seattle Portland 



































[MAKE SURE! 
with VISGAGE 


The Pocket Viscosimeter 
that reads Saybolt seconds 
direct—in a minute 




















A necessity for 
handling 
Lubrication Problems 
Crankcase Draining 
Reclaiming 

Send for Booklets for Visgage and Dilutometer 


LUBRICATING APPLIANCE MFG. CO., INC. 


5638 LAKE PARK AVE. CHICAGO, ILL. 














GRANBERG PETROLEUM 
METERS 


give precise measurements of 
Petroleum Products 


Use them to check your TANK 
CAR receipts and you will be sure 
of the amount your station should be 
charged with. 


Our Engineering Department is at 
your service. 


Send For Our Literature 


Associated Supply Company 


Meter Department 
79 New Montgomery St. San Francisco, Calif. 


“FIFTY SEVEN YEARS” 


Manufacturing and Engineering Ex- 
perience are Incorporated in Today’s 
Production of High Grade Lubri- 
cants Marketed Under the Well- 
Known Name of 





The following brands have made a world-wide reputation: 


FISKE’S Motor Oils 
FISKE’S “B”’ Cylinder Oil 
FISKE’S F. F. Engine Oil 


FISKE’S Diesel Engine Oil 
FISKE’S Air Compressor Oil 


FISKE’S Magic Soluble Oil 
FISKE’S Cup Grease 
FISKE’S Pressure Lubricant 
FISKE’S Gear Lubricant 
FISKE’S Paste Cutting Compound 


QUALITY — UNIFORMITY — SERVICE 
FISKE BROTHERS REFINING CO. 


24 State Street, New York, N. Y. 
NEWARK,N. J. — WORKS — ‘TOLEDO, OHIO 


to resist the dripping of oil and 
gasoline. 


Recently some of the largest tank 
car owners in the oil industry have 
adopted a system of varnishing their 
equipment with a special clear finish- 
ing varnish evolved after a great 
amount of experimental work by one 
of the largest paint and_ varnish 
manufacturers. 


Great success has been obtained. 
The cars are acknowledged to be 
cleaner and brighter after two years’ 
continuous service than those unvar- 
nished, and a considerable labor and 
material cost saved, as less frequent 
repaint jobs are necessary under the 
system. 


Tank Delivery Trucks 


Tank trucks should be finished in an 
attractive color combination in con- 
formity with the colors used for paint- 
ing the service stations. Special pre- 
pared finishing materials should be 
used for this purpose. A rust-inhibi- 
tive primer should be used next to 
the metal and this coat followed by 
surfacer coats and colored enamel 
coats. Special prepared enamels 
which have extreme oil and gasoline 
resisting qualities are available and 
should be used for the finishing coats. 


Nitro-cellulose lacquers have _ not 
proved very satisfactory for this work 
because of the fact that it is almost 
impossible to remove all traces of 
oil and grease from the surface when 
starting to repaint. Lacquer will not 
adhere to oily or greasy surfaces and 
soon chips and flakes off under such 
conditions. Proper types of oil enam- 
els, on the other hand, will adhere well 
if the accumulation of grease on the 
old finish is not too great. 

Once the surface has been brought 
up to a smooth condition repainting 
can be done by applying one or two 
coats of suitable enamel over the old 
finish, Where extra high luster or 
a deluxe type of finish is wanted, the 
last coat is sometimes a special clear 
varnish. 


Pipe Lines, Pumps and Machinery 


The pipe lines around refineries, 
storage tanks and _ service stations 
should be preserved by being painted 
with a standardized system of colors 
to readily identify the use to which 
each line is put. Yellow, green, buff, 
gray, bright red, white, brown, blue, 
black and other colors can be used 
to designate different oil water and 
gasoline lines and will thus readily 
prevent confusion and error in turn- 
ing the wrong valve. 

The service pumps at distributing 
stations should be painted with glossy, 
bright colors so they can easily be 
seen by customers. Some state regu- 
lations require all gasoline pumps to 
be painted red but in other states the 
pumps can be painted with a char- 
acteristic color which is used as 4 
standard and corresponds with the 
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Free Air? Laundry? Painting? Tools? 
Get a Quincy Compressor 


'S, there’s a special Quincy for each 


—— air iob in your garage, station or shop. 
B24 The famous Silent Air Master series 
for filling tires in a jiffy. Sturdy water-cooled 
units to help you make car washing profits. 
Portable and stationary models for your paint 
spray. And many more besides, for pneu- 
matic tools, hoists, sand blast equipment, and 
all the other modern air applications. 

In every case you get a compressor that will 


bring in dividends. By supplying the clean, 


dry, uniform air that makes for economical 


production. By delivering uninterrupted ser- 
vice on a life-time basis. 


So that you may be fully informed about 


Quincy Compressors and their applications, 


our engineers have prepared a series of speci- 
fication bulletins. You'll find them of both 
interest and value. May we send you a set, 
without cost or obligation? The coupon is 
handy now—sign and mail it. 


4 Quincy Compressor Co., Quincy, Il 


‘A 





QUINCY COMPRESSOR CO. 
223 Maine St., Quincy, III. 


Yes, you may send along your Specification 
Bulletins on Quincy Compressors. 
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color scheme of the station. Pumps M. 


should be repainted frequently and 
PEN 4 ah 0 kept clean and bright. Pump enamels 
or specially prepared brushing lacquers 


with a high gloss can be used for 
this purpose. 


Machinery in pumping _ stations, 

otor Tl IC Sers power houses, refineries, etc., should 

be kept painted with a good grade of 

machinery enamel so made as to re- 


sist oil, water and heat. l 
Barrels and Drums the st 
Barrels and drums should be paint- tial a} 
ed in characteristic colors to readily of the 
identify them with their owners and ed, bu 
also to protect them from rusting, as mater 
they are often exposed to the weather been s 
for a considerable period. The paints cases 
used on barrels and drums are, of refine 
course, cheaper and lower in quality which 
than would be satisfactory for use propo 
on permanent equipment. They do The 
not require such a permanent paint, of th 
as it is advisable to repaint them each remal 
time they are sent out to the trade, tional 
thus keeping them clean and in a relied 
good state of preservation. time. 
; The 
Conclusion used 
Millions of dollars can be saved in Pe? 
the oil industry yearly by keeping all rials 
equipment and property adequately won, 
painted. Additional millions of dollars sort 
of trade can be attracted by selection If th 
individual pleasing color combinations form 
and using these colors for painting chan) 
all equipment viewed by the buying in F 
public. Since the labor cost of paint- a 
ing is always much heavier than the aie 
material cost it pays to use only the appli 
best quality of paints and_ finishing — 
materials, and thus reduce the fre- 
quency of repainting. The larger 
paint companies will gladly help any 
oil company select color standards 
and suitable qualities of paint for 
their various equipment. 
Semet-Solvay Engineering Corp., 40 
Rector St., New York, has received 
the contract for the construction of 4 Ch 


complete motor benzol plant for the 
Hamilton By-Product Coke Ovens, 
Ltd., Hamilton, Ont. The plant will dns 
handle 3,000 gallons of light oil daily. 
The benzol plant will cost $400,000, 
will be equipped with three light oi Ref. 
scrubbers, 13,000-gallon light oil stor- 
age tank, 7,000-gallon boiler still and 
two 16,000-gallon benzol storage tanks. 


Cog 


Crouse-Hinds Co., Syracuse, N. Y. 
has off the press two bulletins en- 
titled “Greater Efficiency in Flood- 
lighting” which describe and illustrate 


; rarious types of floodlight projectors 
INDIANA TRUCK CORPORATION io ner sae Gan aa ae 


509 Indiana Park Marion, Indiana areas. Greater efficiency is obtained 


in the design of the reflector, the 


- company states, due to the reflector 
—_ 3 
= beam a greater proportion of lamp , 
Stee 
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intercepting and redirecting into the 
rays than has previously been 0l- 


tained. 
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Methods of Fireprooting Steel 


In Refineries Analyzed 


By E. R. Powell 


Chief Engineer, Banner Rock Products Co. 


UMEROUS specifications have 

been proposed for fire-proofing 
the steel work which supports essen- 
tial apparatus around refineries. Some 
of these specifications have been test- 
ed, but comparatively little fire-proofing 
material has been applied. There has 
been some lack of confidence (in many 
cases well-founded) on the part of 
refinery engineers in the methods 
which the various contractors have 
proposed. 

The potential value of fire-proofing 
of this sort is admittedly great. It 
remains to place the subject on a ra- 
tional basis so that protection can be 
relied on for a reasonable length of 
time. 

The principal method which has been 
used in the past for this purpose has 
been application of insulating mate- 
rials around the members. In addi- 
tion, a refractory coating of some 
sort has been applied on the outside. 
If this material is applied to a uni- 
form thickness around a_ structural 
channel, it will take the form shown 
in Figure 1. Sometimes the corners 


are made square for the sake of ap- 
pearance or because the insulation is 
applied in block form. 

is to 


The effect of 


corners, however, increase the 
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Steel channel protected with insulation and _ re- 
fractory coating. 
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heat-absorbing surface of the material 
and decrease its ability to stand me- 
chanical abuse. 


HE necessity of providing some 

better protection than that shown 
in Figure 1 may be seen from the 
following calculations: Assume the 
steel member to be a 6-inch channel, 
which weighs 6.7 pounds per foot, and 
that the fire reaches a temperature of 
2500° F. Take an arbitrary limit of 
900° F. for the allowable temperature 
of the steel. 

Assume a 1%-inch thickness of in- 
sulation having a conductivity of 0.7 
B. t. u. per square foot per hour per 
degree Fahr. Then if the average 
conducting area of the insulation is 
0.83 square feet per running foot, 
there will be approximately 0.40 
B. t. u. transmitted per degree tem- 
perature difference. 


If the average temperature differ- 
ence is 2000°, there will be 800 B. t. u. 
transmitted per hour. This heat will 
go into 6.7 pounds of steel having a 
specific heat of 0.118, so that it will 
take only 0.79 B. t. u. to raise the 
steel 1 degree. It may be seen from 
this that it will take only approxi- 
mately %4-hour to raise the tempera- 
ture of the steel from 70° to 900° F. 

The calculations are rough, but they 
establish the correct order of magni- 
tude and show that with insulation 
alone it is not feasible to protect steel 
for any great length of time. It will 
be noted that a good layer of rela- 
tively efficient insulation was assumed, 
and represents about the _ practical 
limit of this method of protection. 


UT while the entrance of a cer- 

tain amount of heat cannot be 
prevented, it is possible to increase 
very greatly the amount of heat which 
can be transmitted without unduly 
raising the steel temperature. This 
can be done by the application of such 
a material as Banroc Fireproofing 
Specification, which consists of a heat- 
absorbing material, an insulating ma- 
terial and a refractory coating, as 
shown in Figure 2. The heat-absorb- 
ing material is a comparatively large 
weight of inexpensive material which 
has the property of requiring a large 
amount of heat to raise its tempera- 
ture. 

It will be noted in comparing Fig- 
ures 1 and 2 that there is about the 
same amount of insulation in both 
cases. The labor on Figure 2 should 
also run about the same as for Figure 
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Vilter High Speed Refrigerator Machine 


Oil Refinery Equipment 


Refrigerating Machinery 
Oil Cooling Coils and 
Gasoline Condensers 
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Branch Offices in All Principal Cities 


Banishes Fire 
Hazard from 
Cleaning! 


IRE hazard in clean- 
ing is eliminated — 
even to the last remote pos- 
sibility—by the use of OAK- 
ITE cleaning materials and 
methods. 


OAKITE materials cannot 
ignite. Neither will they 
burn or explode. Either in 
solution for cleaning, or in 
the normal state in which 
they are shipped and stored. 
Make all of your cleaning 
safe, with OAKITE meth- 
ods. Write for booklet, or 
ask to have one of our service 
men call. No obligation. 


Oakite Service Men, cleaning spe- 
cialists, are located in the leading 
industrial centers of the U.S. and 
Canada. 


Oakite is manufactured only by 


OAKITE PRODUCTS, INC. 
42c Thames St., New York, N. Y. 


(Formerly Oakley Chemical Co.) 
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2500° F. They were equal in weight 
and size. The fire-proofing material 
had the same outside dimensions, but 
the inner layer of insulation was 
omitted on the second sample, and fire- 
proofing material was substituted. 
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Systematic Plan Is 


Needed for Proper 
Upkeep of Refinery 


By D. F. Gerstenberger 


E HAVE previously taken up 
W ire maintenance of the crack- 

ing still (N.P.N. July 27, 
page 71) with a view to conveying 
the impression that this equipment 
should be inspected methodically and 
thoroughly to insure efficient and 
safe operation. We will deal in this 
article with suitable methods of han- 
dling refinery maintenance as a whole, 
and will endeavor to bring to the 
surface mechanical problems of es- 
pecial interest that can have a bear- 
ing on the efficient operation of the 
plant as a whole. 


In view of the fact that this ar- 
ticle is to cover considerable terri- 
tory, it must of necessity be some- 
what general, touching only in detail 
on actual essentials. 


Most of the larger refineries un- 
doubtedly have systems in operation 
for the handling of refinery mainte- 
nance which are considered satisfac- 


tory. Many of the smaller plants, 
however, are not so fortunate. In 
many instances, it is felt that the 


plant is so small that a system for 
upkeep and repair is not an essential. 


You would not consider operating 
your stills by a hit or miss method, 
and therefore, I would point out that 
system in the maintenance’ work, 
which must go hand in hand with the 
operation, should exist for economy, 


as well as efficient operation. One 
operation without system cannot 
dove-tail into another which lacks 
this essential. 
How to Handle Repairs 
ET us start with certain repairs 


and carry them through to com- 
pletion in a systematic manner. The 
writer prefers concrete examples, for 
by such a method we may better un- 
derstand the thought conveyed, and 
can try and fit it into our present 
methods, as our needs require. For 
this reason, we will have one of our 
crude stills develop a bad leak in the 
condenser worm. This must be re- 


paired immediately. Also we will 
assume that a crude pump on this 
Same battery of stills needs minor 
repair. Each point will be consid- 
ered separately. 

In each instance, a mechanical or- 
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der request, or what we will here- 
after term an M. O. request, is made 
out by the still foreman, to have this 
work done, and it is addressed to 


the refinery engineer, if one exists, 
or to the general mechanical fore- 
man. The first would read, ‘Please 


make necessary repair to 
worm, crude still No. 9. 
repairs, crude stills.” 
“Please repair crude charging pump 
No. 26 at convenience of stillman.” 
Charge to repairs, crude stills. 


For the sake of reference, and 
proper record, these forms are usual- 
ly put up in small perforated booklet 
form, with card-board cover, of about 
5 inches wide and about 4 to 5 inches 
long, and have every other page un- 
perforated and of pink or yellow 
paper, which is retained as a dupli- 
cate in the book. Such __ requests 
should pass through the hands of the 
superintendent or assistant superin- 
tendent, for scrutiny with a view to 
economy as well as actual necessity 
of the repair. 


condenser 
Charge to 
The second, 


ie THE case of the leak the work 
should be done at once, and of 
course the authority for emergency 
repair should rest in the hands of the 
department head. The M. O. re- 
quest is issued as usual and marked 
“confirmation” to show that the work 
has already been started and that the 
regular channels have been by-passed. 

The engineering office, or the of- 
fice of the general mechanical fore- 
man, as the case may be, assigns a 
number to each M. O. request and 
each number is represented by a 
mechanical order, which we will here- 


after term M. O. The M. O. is the 
engineer’s or mechanical foreman’s 
written instruction to the mechanic 
to do the work. It is worded like 
the request, and is put up in prac- 
tically the same form. The _ book 


copy is retained in the office for 
further use and for record. 
We will assume that by the time 


the repair work on No. 9 crude still 


is about half completed, the pipe 
fitter has received M. O. No. 771 
which covers the work. After the 


work is completed, and inspected by 
the department head, and mechanical 
foreman if desired, the  pipe-fitter 
O. K.’s the M. O. and in due time 
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Mr. Gerstenberger was born in 
Olean, N. Y., in 1895. Educated 
in schools of Cleveland, O., 
Roselle, N. J. Took one term in 
chemical engineering at New 
York University and complete 
steam engineering course from 
the International Correspondence 
Schools. Started in oil industry 
in 1915 as fireman of crude stills 
at Standard of New Jersey Bay- 
way refinery. In September, 116, 
he was transferred to the first 
battery of Clark pressure. stills. 
Later in the same year was pro- 
moted to assistant foreman of 
pressure stills and in 1917 
made foreman. In 1920 was sent 
to Charleston, S. C., refinery of 
the Standard of New Jersey as 
assistant general superintendent. 
Helped build and operate the 
plant. In 1922 he was transferred 
back to Bayway as night 
intendent. In December, 1923, 
went to work for Louisiana Oil 
Refining Corp., as superintendent 
of cracking plant. In July, 1926, 


and 


was 


super- 


was made superintendent of the 
Shreveport refinery of the com- 
pany. 

it is returned to the office where it 


is filed as being completed. 

A daily list of M. O.’s with their 
numbers, and a description of the 
work, is made out. One copy is for- 
warded to the superintendent, one to 
the accounting department, and a 


third is retained in the engineering 
office. As M. O.’s are returned as 
completed, they are posted as_ such 


on this daily list, and in this way it 
is possible to be sure that all work 
requested has been completed. The 
accounting office will make the proper 
entry on the books from this list of 
M. O.’s so that this work is charged 
against the repair of these stills for 
the month. 


Cut Your Pumping Costs! |; 


is n 
Tests by the engineers of large petroleum producing work 
companies both in the California and Mid-Continent rn 
fields have proved that Nuttall double-reduction tend 


pump gear units will increase the over-all mechanical neeri 
efficiency of a pumping set up from an average of all 
25 per cent with a band wheel rig to between 80 and jam 


85 per cent. The resultant power saving is enormous. and 
both 


? Set 
Maintenance is reduced to a minimum because there 3 . 
orice 


are neither belts or chains to wear and break. ad it 
pleted 


Nuttall units will pump the most oil because they All 
eliminate the shutdown time caused by the failure ¢ 
that 
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These units installed on your pumping wells will 
save you money. Investigate, send for our bulletins. 


Send for Our Oil Well Bulletins 


R. D. NUTTALL CO., Pittsburgh, Pa. 
Houston, Union National Bank Bldg. 
Los Angeles, 420 S. San Pedro St. 
OIL WELL SUPPLY CO., Authorized Distributor. 
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Emergency and Routine Jobs 





repair to pump No. 26, this work 
is not an emergency, and before the 
work may proceed, the M. O. request 
must have the signature of the su- 
perintendent, or assistant superin- 
tendent, and is passed to the engi- 
neering office as before, where M. O. 
No. 772 is made out to cover, and is 
forwarded to the machinist. He in 
turn gets in touch with the stillman, 
and a time is arranged suitable to 
both to proceed with the repair. This 
M. O. is eventually returned to the 
office as before, indicating on the face 
of it that the work has been com- 
pleted. 

All time and material on each job 
are charged to the M. O. number for 
that job. By such a _ record, and 
proper accounting, it is possible to 
refer at any time to any certain re- 
pair, and ascertain the actual cost. 
To this is added the advantage of 
eliminating any chance of error or 
forgetfulness of the mechanic and it 
gives him definite instruction to work 
to. 

Now that we have outlined a sys- 
tem for handling repairs, we will take 
up a few of the major mechanical 
difficulties encountered in the average 
refinery operation, and suggest some 
methods of correction or efficient han- 
dling. 


I‘ THE second instance, that of the 




































Boiler House Maintenance 







IRST of all, let us start with the 
boiler house, which is the heart 
of the operation, and which must send 
out its energy constantly and regular- 
ly that the balance of the equipment 
may function properly. 
We will assume that we are feed- 
ing the boilers with water which, al- 











though softened, still carries some 
scale forming material. In_ other 
words we will look for trouble. The 





first place where scale formation is 
noticeable, is on the impellers of the 
centrifugal boiler feed pumps, if such 
is our equipment. This scale will 
gradually cut down the capacity of 
the pump as it builds up, and may 
eventually cause it to operate’ in 
heads, and may likewise unbalance 
the different stages. It has been 
found advisable to have an extra set 
of impellers available and to change 
them at regular intervals before the 
scale becomes too heavy. 

If reciprocating pumps are used, we 
may look for trouble due to bad 
‘Valves and scored liners and _ pistons. 
Bronze or a good grade of brass is 
the best material for these parts, 
and like the centrifugal pump, the 
Pump should be inspected at regular 
Intervals, and new valves and seats 
installed when necessary. A bad 
valve, in a pump which continues to 
*perate will cause extensive repair to 
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other parts, by unbalancing the pump, 
there-by causing unnecessary wear in 
the steam end as well as the liquid 
end. 

Trouble to be looked for from scaly 


water in the boilers comes in the 
form of scale deposit in the mud 
drums and_ shells, burned __ tubes, 
choked safety nozzles, leaky safety 
valves, and plugged gauge columns. 
The main essential is to have a reg- 
ular schedule for proper and_ sys- 


tematic cleaning and inspection. It 
will be found advantageous to have 
the refinery engineer keep a chart of 
the boiler house, showing when each 
boiler is due for cleaning and inspec- 
tion, so that the work may be planned 
in a systematic manner. 


ITH the tubular type of  boil- 

ers, where hand hole caps of 
the gasket type are used, it has been 
found economical to use one of the 
patented lead composition gaskets in 
preference to the various fabric or 
fibre type, as the former, with care- 
ful handling can be used many times, 
whereas the latter invariably must be 
renewed each time the caps are re- 
moved. 

For the repair of the furnaces the 
writer always recommends the _ pur- 
chase of the best grade fire brick 
which should be laid up with one of 
the various brands of recently devel- 
oped air drying adhesive cement, of 
which there are several. The fire 
brick wall set up with common fire 
clay, is bound to give trouble to a 
greater extent than one where a 
filler is used that will actually bond 
the brick. <A good fire brick lining, 
which will stay free from bulging 
and expansion cracks is necessary for 


economy in fuel as well as the re- 
duction of repair bills. 
Most large plants have one man 


directly in charge of the boiler plant. 
Smaller plants can not always afford 
this overhead, however. Where this 
is so, it has been found satisfactory 
to place the boiler house operation 
directly in charge of the refinery en- 
gineer. 


Shell Still Maintenance 
HELL stills of all descriptions, 
and for all purposes, present ma- 

jor troubles as a rule similar to those 

of boilers. Still bottoms, bagged or 
burned are common. The first es- 
sential in preventing this condition is 
the proper cleaning of the still, mak- 
ing sure that all coke is thoroughly 
removed down to the iron, and that 
the bottom is left in a smooth condi- 
tion to prevent further coke adhesion. 

If a still bottom continues to be- 
come over-heated in a certain spot, 
the trouble can be due to poor heat 
distribution, poor steam spray _ar- 
rangement, or improper circulation, if 
the still is one of a continuous bat- 
tery. Where the still is being forced, 
considerable success has. been at- 





tained by using a muffle in the fur- 
nace which extends within a few feet 
of the back of the setting. 

This muffle can be built of firebrick 
with sprung arches, or if properly 
constructed, some of the more recent 
types of fireclay mixtures which are 
set up in a monolithic structure over 
forms. 

The heat transmitted to the bottom 
of the still is radiant from the arch, 
and the flue gases return to the front 
of the still along the bottom, there-by 


dispelling the concentration and dis- 
tributing the heat over the entire 
bottom. The arch prevents flame im- 
pingement. 

When the still bottom becomes 
burned to the point where a patch is 
necessary, the cutting torch is the 
best and quickest implement avail- 
able for removing the burned area. 


Time is usually saved if shears are 
available, however, by cutting the 
patch with the shears, which will re- 
duce the amount of chipping neces- 
sary, which precedes the caulking. 
The torch will also save time, in lay- 
ing up the iron, if used ahead of the 
maul, and a tight joint will be as- 
sured. 

The patch should be applied in- 
side the still, of course, so that no 
pockets are formed which might ac- 
cumulate coke and cause _ further 
trouble. 

Fire-boxes and still bottoms, safety 
valves and vacuum valves, should be 
inspected each time a still is cleaned. 

On all hot line work, it should be 
considered unsafe practice to use cast 
iron fittings. Extra heavy cast iron 
may be used but should be watched 
very carefully for it will crystallize 
due to the heat. It is much safer to 
use extra heavy malleable or stand- 
ard steel, which will not only with- 
stand the heat, but will be safer in 
the presence of expansion | strains. 
Still flow lines should be constructed 
to be very flexible, to allow for still 
movement as well as expansion. 


Pipe Still Maintenance 


IPE stills should be handled in a 


similar manner to the cracking 
still, but, of course, the cleaning 
periods are not so frequent. They 


should be cleaned on a regular sched- 
ule, however, according to the crude 
being run, which can be determined 
after certain running periods are 
tried. Where possible, the tubes 
should be turned after each run to 
prevent sagging as this will consid- 
erably lengthen the life of the tubes, 
and prevent them from thinning out 
in one place. It is better to renew a 
few tubes occasionally than to have to 
shut down a still unexpectedly which 
usually will interfere with the general 
plan of operation. 

Where corrosive crudes are being 
run, occasional measurements should 
be taken of the metal in the tubes and’ 
shells of both pipe and shell stills. 


8&3 





This is done by drilling holes at ran- 
dom, and plugging them with plug 


rivets or tapered steel plugs, after 
the thickness of the metal has been 
noted. By keeping a record of the 


decrease in thickness of the metal, a 
fair estimate can be made as to the 
approximate time when repair or re- 
placement will be necessary, the op- 
eration can be arranged accordingly, 
and the material can be in readiness 
for the work, there-by avoiding any 
unnecessary lost time. 


Care of Fractionating Equipment 


ERY little difficulty is experi- 

enced with fractionating equip- 
ment as a rule. Where bubble towers 
are in use, the bell caps and down- 
spouts should be inspected at regular 
intervals. At times it will be found 
that a plate or so below the one 
where the “planing” or fresh feed 
stock is introduced for cooling, the 
openings in the caps may become 
plugged with sulfur deposits or solu- 
ble salts that are left behind as evap- 
oration occurs. 

This condition naturally 
the efficiency of the tower. On crude 
operation, salt and coke give like 
trouble. The quickest means of han- 
dling is to have an extra set of 
caps available, and to remove. the 
dirty ones and insert the new ones, 
cleaning the plates and down-spouts 


decreases 


at the same time. The dirty caps 
may be cleaned by hand, or in some 


cases may be immersed in a 10 per 
cent HCl solution until the scale has 
been dissolved. They are then ready 
for further use. 

With wax bearing crudes, some re- 
finers find it necessary to clean the 
filling in packed towers at intervals. 


This, however, can usually be pre- 
vented if the towers are _ properly 
steamed. Some have good results by 


blanking’ the tower and circulating 
discolored naphtha through it for a 
time. 


Condensers and Coolers 


MONG the most essential parts 

of our equipment are the con- 
densers and coolers. Fortunate is 
the refiner who has a water supply 
that does not scale the condensers. 
Where bad water is in_ use, this 
equipment should be cleaned on a 
regular schedule, to insure that the 
proper benefit is obtained from the 
cooling surface. 

Corrosion is another enemy of con- 
densing equipment. With badly cor- 
rosive oil, the cast iron manifold 
worm proves the, most satisfactory. 
Cast iron is not attacked as rapidly 
as wrought iron, and the additional 
wall thickness adds length of life. 
Where corrosion is extremely bad, the 
introduction of a small amount of 
ammonia gas into the vapors prior to 
their entry into the condensers may 


R4 


be found beneficial. This is accom- 
plished by the use of the regular 
pressure cylinders. 

Heat Exchangers 


N CONSIDERING heat exchangers, 

we will also consider condensers of 
the shell and tube type. The shell 
and tube condensers give most of 
their trouble by the deposit of scale 
on the water side at the point where 
the hot vapors enter and the hot 
water overflows. Too much economy 
in water with this equipment is detri- 
mental. The overflow water should, 
as a rule, be kept below 150 degrees 
to help prevent the formation of 
scale. If scale is formed, it may 
sometimes be removed by circulating 
a 10 per cent solution of HCl through 
the tubes at sufficiently regular in- 
tervals to prevent excessive deposits. 
The best method, usually, is to open 
the condenser at scheduled intervals, 
prior to the time that hard scale has 
formed, and the scale may be pushed 
out of the tubes with steel rods of a 
slightly smaller diameter than the 
tubes. A water lance may have to 
be used in conjunction with the rod. 


APOR to oil exchangers can 
give plenty of trouble if they 
are not properly constructed and 


They should be con- 
structed to allow for perfectly free 
tube expansion. Leaky tubes con- 
taminate the condensate from the ex- 
changers. Where’ such_ conditions 
exist, it has been found beneficial to 
use heavy tubes or tubes with upset 
ends. The heavy ends give added 
strength to the tube at the point 
where it is rolled into the tube sheet 
and help overcome the leakage which 
occurs at this point. Grooving the 
tube sheet may help in some _ in- 
stances also. 

If salt-bearing crudes are circulated 
through the tubes of the exchangers, 
the tube section should be washed fre- 
quently by pumping hot water through 
at a high velocity which will help 
keep down the accumulation. If nec- 
essary to open the exchanger for 
cleaning purposes, a steam lance will 
be found about as good as_ any 
method that can be employed for re- 
moving the salt. Its action is to 
melt the salt sufficiently so it may 
be forced out of the tube. 

Tar heat exchangers should be so 
designed to maintain a rapid veloc- 
ity of the tar. which should pass 
through the tubes or pipe coil, to 
prevent the deposit of coke or as- 
phaltic compounds. If the tar car- 
ries much coke or suspended matter, 
the exchangers were best fitted with 
removable heads, and flanged return 
bends on the pipe coils, so that the 
bends may be removed and the coil 
cleaned much after the method em- 
ployed in the cleaning of the crack- 
ing still. 

Residue 


properly tubed. 


coolers should be installed 


with sufficient clearance at each end 
of the box, so the pipes may be 
cleaned by simply removing the re. 
turn bends. 

So often the mistake is made of 
economizing too much on the first cost 
of installation and in not building 
the box to give ample room for this 
cleaning, and when the coils become 
plugged, or coated with a coke de. 
posit it is necessary. to remove them 
from the box in order that they may 
be turbined. , 

Continuous Treating Plant 
OST of the trouble experienced 
in continuous treating plants is 


with the chemical equipment and 
those tanks in the system _ which 
handle the weaker acid and acid 


waters. Pumps handling 66-degree 
acid should be all iron, and should be 
equipped with steel plate valves, suf- 
ficiently heavy to close without the 
aid of springs. Extra deep stuffing 
boxes help considerably in keeping 
down the packing costs, by eliminat- 
ing the necessity of pulling up too 
tightly on the glands which scores the 
rods very rapidly. Where possible to 
install them, blow cases are far sv- 
perior to pumps. They can be used 
very successfully to feed acid to the 
continuous treaters if a small reg- 
ulating valve is used, and an air 
regulating valve is installed to in- 
sure a constant pressure. 

Wash tanks and settlers for acid- 
treated oil have always presented a 


problem in the continuous treating 
system. The weak acid created by 


the presence of the wash water very 
rapidly attacks the plates and rivets, 
and sometimes causes expensive re- 
pairs. Lead lining has_ never been 
successfully used, for it is very hard 
to lay the lead up to the iron so that 
it will not break open when the plant 
is put under pressure. Also, _ the 
slightest vacuum will pull the lead in 
and cause breaks. There are several 
oil-insoluble, acid-resisting lacquers 
that come recommended for internal 
application for these tanks, but their 
use has been too short to prove thei! 
worth. 


HE writer prefers a_ series 0! 
east iron columns’ with _ prope! 
means provided for bringing the 0 
into contact with the acid, such 4 
the orifice plate, the perforated pipe 
or spiral tile packing, in conjunctio! 
with a small intermediate tank i 
stalled between the mixing column 
and the main settling tank. 
Most of the weak acid or acl 
water can be drawn off from th 
small tank, and the large settler W! 
not suffer so from the effect of th 
acid. Repairs to the small tank 0 
casionally, are cheaper and __ easit’ 
than to the larger one, and when I 


newal is necessary, the cost is ¢0 
siderably lowered. 
Caustic soda equipment does 2” 


call for as much repair as the ac” 
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Pumps should be brass 


equipment. 
fitted, the standard brass fitted pump 


making a good piece of equipment for 


this work. Blow cases can be suc- 
cessfully used for weak caustic, if 
the quantity to be handled is not 
large. ; 

All the tanks of the continuous sys- 
tem should be equipped with relief 
valves and vacuum valves. The relief 
valves may spill into an overflow line 
which will lead the oil into a small 
slop tank. This oil can in turn be 
fed back through the system from 
time to time. 


Vapor Recovery System 


very important piece of equip- 
ment. Here we are dependent en- 
tirely on efficient heat exchange. 
Where sulfurous crudes are being run, 
quite some work is required to keep 
this piece of equipment in good op- 
erating condition if the gases are not 
scrubbed before entering the plant. 
Oil coolers and oil preheaters should 
be thoroughly cleaned at regular in- 
tervals on both the water side and the 
oil side. The same is true of the gas 
coolers. 

The writer prefers charting each 
piece of this equipment and mapping 
out a regular cleaning schedule so 
that this work may be planned ahead 
of time in a systematic manner and 
in such a way as to cause no undue 
losses at the plant. 

Where compressors are in use, the 
operators should be instructed to 
make regular rounds of the compres- 
sors, noting any overheating of the 
suction valves of each machine. Over- 
heating is an indication that some of 
the higher temperature compressed 
gases are leaking back through the 
suction valves on the discharge stroke. 
This not only cuts down the capacity 
of the machine, but throws it out of 
balance, and results in undue wear. 

For sulfurous gases, an aluminum 
piston run in a cast iron cylinder 
with lignum-vitae rings makes an ex- 
cellent job. The rings come in sec- 
tions, and are held out against the 
cylinder walls with light — springs. 
Like the balance of the equipment, 
the compressors should have a sched- 
uled inspection. 

Lubricated valves of the core type 
are excellent for installation in the 
gas lines. Ordinary gate valves tend 
to corrode and stick, but if used they 
Should be opened and closed at least 
once every 24 hours or oftener, and 
the stems should be kept well lubri- 
cated. 

If pumps are used for handling the 
light gasoline produced from absorp- 
tion plant, they should be placed so 
that they will have a very short suc- 
tion line, without pockets, and exceed- 
ingly light springs should be used on 
the suction valves of such a pump 
So that the suction created by the 


em vapor recovery system is a 
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pump will not lower the vapor pres- 
sure on the gasoline sufficiently to 
cause it to form gas, thereby making 
the pump gas bound. 


Upkeep of Instruments 


OST plants will find it advan- 

tageous to have an instrument 
department if there are very many 
instruments, either recording or indi- 
cating in use. Most manufacturers 
of pyrometers are willing to take a 
man from the refinery organization, 
and give him a course in their fac- 
tory in the proper care, testing, and 
repair, of their instruments. The 
same is true of the manufacturers of 
gauges and recording instruments. 

Such a department can have a 
schedule for the testing of all in- 
struments throughout the plant, and 
should be fitted up with the neces- 
sary laboratory instruments to make 
complete and competent tests and re- 
pairs. So many times, vital conclu- 
sions are drawn regarding refinery 
operations, the accurateness of which 
hinges entirely on an instrument, that 
this cannot be considered too seri- 
ously. If means are at hand for test- 
ing the instrument, any shadow of a 
doubt can be eliminated. 

The testing and repair of instru- 
ments is very delicate work, and 
should not be placed in the hands of 
an ordinary machinist. If obtainable, 
a man who has had some jeweler’s 
experience previously, makes a very 
good man for this work provided he 
is willing to master the essentials of 
pyrometry. 


Keeping the Plant Clean 


NE of the large items in refinery 

maintenance is keeping the 
piant as a whole in a tidy condition. 
Nothing can be dirtier than a dirty 
refinery. Pools of oil and still clean- 
ings are among the things which add 
considerably to a poor appearance. A 
goodly share of keeping the plant 
clean is dependent on the education of 
the operators and workmen to take 
pride in its appearance. 

Mechanics should be instructed to 
clean up a job when they finish. A 
valve here, a piece of pipe there, and 
that small pile of old fittings over 
there in another place, would require 
practically no time for proper dis- 
position, but they certainly make the 
place look untidy when left lying 
around. 

A machinist opens a pump-head. 
Instead of taking a few minutes to 
provide a means of catching the oil 
which is in the cylinders, it is al- 
lowed to spill out on the floor. The 
picture is plain. He does poor work 
wallowing around in the oil, and ex- 
cessive labor is required to clean up 
the mess, which could have _ been 
taken care of very easily if properly 
handled in the first place. 

Many plants have a weekly clean- 





up day. This takes care of general 
yard cleaning, and in addition the op- 
erators are called upon to make an 
extra effort to clean up around their 
particular equipment. Paint is a 
mighty cheap way of keeping the 
plant in good appearance. In some 
plants, by painting five minutes now, 
and 10 minutes another time, the op- 
erators can keep their equipment look- 
ing ship shape, the only additional 
cost being that of the paint. They 
should be cautioned not to neglect the 
operation, however, for the sake of 
the painting but as a rule, operators 
who are sufficiently interested to 
keep the equipment looking tidy, will 
be careful men in their work. 


Although we cannot expect to 
touch on every mechanical difficulty 
which presents itself in every day re- 
finery life, it is hoped that some of 
the foregoing suggestions for han- 
dling may be useful to many. There 
is one rule which will apply to keep- 
ing all of the equipment in good con- 
dition, and which will cut down re- 
pair bills, and increase refinery profits, 
and that is simply this: 


Make a_ systematic inspection of 
every kind of equipment as often as 
is necessary to insure that it is kept 
in good operating condition. Small re- 
pairs are much easier than big re- 
pairs. Equipment which is allowed 
to go to the point where it is in such 
shape that it cannot be operated with- 
out repair, invariably requires more 
repair time and expense than that 
which is properly cared for. 


Describes Clay Roasting Furnace 


BETHLEHEM, Pa.—Increased life 
to fullers’ earth and increased overall 
filterhouse efficiency is claimed for 
the Wedge furnace by the Bethlehem 
Foundry & Machine Co., which com- 
pany was a pioneer in the adaptation 
of multiple hearth furnaces to the re- 
vivification of filtering clays. The 
Wedge furnace is an earth burn- 
er for revivifying or regenerating 
various grades of fullers’ earths in 
oil refining. 


Uniformity of heat and a definite 
duration of the treatment, essential 
for best results, are other characteris- 
tics of this type of furnace, the com- 
pany claims in a circular recently put 
out. In its travel over hearths, it is 
not subjected to direct contact with 
oil or gas flames. 


Among some of the larger oil com- 
panies using the Wedge furnace are: 
Standard Oil Co. of New Jersey, 
Standard of Indiana, Standard of Lou- 
isiana, Humble Oil & Refining Co., 
Marland Refining Co., Atlantic Re- 
fining Co., Empire Refineries, Inc., 
Vacuum Oil Co., Gulf Refining Co., 
Barnsdall Refineries, Inc., and Shaffer 
Oil & Refining Co. 
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HAVE YOU INVESTIGATE 
the POSSIBILITIES 
OF RECIRCULATION 


ae REFINERS throughout the country realize the 


value of the Lientz Recirculating System. They have 
learned this through actual use — by seeing the many ad- 
vantages and economies its operation effects. This has re- 
sulted in the ordering of additional units by present owners. 


wv LIENTZ 


RECIRCULATING SYSTEM | © 


Provides : 
MILD EVEN TEMPERATURES : 
LARGE VOLUME COMBUSTION GAS . 
INCREASED THRUPUT AND YIELDf | * 
REDUCED MAINTENANCE COST | | «: 

AND A SUBSTANTIAL, 
SAVING IN FUEL , 


DIRECT REFERENCE PROVING THE suit 
SUCCESS OF RECIRCULATION WILL \ 
BE GIVEN UPON REQUEST. 


B. P. LIENTZ & COMPANY 
KANSAS CITY, MO. 
FT. WORTH LOS ANGELES NEW YORK CITY 
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HIS article is intended mainly 

as a presentation of the practice 

of insulation as applied to oil re- 
fining. The theory and economics of 
insulation are amply covered by the 
works of Bagley, Heileman, McMil- 
lan* and others. 

In the abstract, resistance to the 
passage of heat is the sole purpose 
of insulation, whether used for fuel 
conservation, fire protection, tempera- 
ture control or evaporation reduction. 

Therefore, the material selected 
must have the quality of maintain- 
ing a high resistance to heat trans- 
fer at the temperatures and condi- 
tions encountered and must be ade- 
quately protected from the weather 
or other factors tending to lower its 
resistance. 

Summed up, the qualities that de- 
termine the value of an _ insulation 
(and the price will invariably be in 
line with this value) are: 

(1) Suitability. 

(2) Efficiency. 

(3) Application, including wa- 
terproofing. 

Evidently, the insulation must be 
suitable for the requirements. 

With equipment temperatures from 
—20° to $75° Fahr., and furnace 
temperatures up to 3000° Fahr., with 
fire hazards to be guarded against, 
With foot traffic or compressive loads 
from equipment to be met, with flat 
shapes and curved surfaces, from 
pipe size to storage tanks, there is 


*Presented at the Heat Transfer Session 
arranged by the National Research Council 
Committee on Heat Transmission, at the An- 
nual Meeting of the A. S. M. E. of 1926. 
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insulation that 
meets all 


manifestly no one 
thermally or structurally 
conditions. 


HERMALLY, there is a definite 
; poe limit, either high 
or low, for every insulation, which 
marks its economical use. Further, 
the shrinkage and convection currents 
in the material at excessive tempera- 
tures will materially lower its value. 
Structurally, the material may be too 
dense for one condition where weight 
is a factor, or it may be too light for 
another condition where stability is 
important. 

A type of material that is an ex- 
cellent insulator for a bubble tower 
would be shaken to pieces on a tank 
car or pulsating pipe line. An _ in- 
sulation suitable for the outside of 
furnace settings would disintegrate 
from the moisture if applied to cas- 
inghead tanks. Material properly 
designed for fire protection of steel 
would not meet the demands of a wax 
chiller or other low temperature 
equipment. There are types of  in- 
sulation entirely suitable for medium 
temperature conditions which offer 
comparatively little protection in case 
of fire at the equipment and in fact 
will be washed away under the ac- 
tion of a pressure hose. 

All of these factors enter into te 
question of suitability, which can only 
be gauged by the characteristics of 
the insulation in connection with the 
requirements involved. 

Efficiency, or percentage of saving 
by the insulation is primarily de- 
pendent upon the conductivity of the 





Heat Insulation 


At left, asphalt still — brick 


setting with superex insulation 
ready for application of asbes- 
tos transite casing 


for the 


O:l Industry 


By KS. Rinehart 








material, or of the several materials 
in combination, at the temperatures 
encountered, together with factors for 
surface resistance. 

Efficiency for the length of service 
and not merely initial efficiency is 
the real point to consider. 


UE both to the marked increase 
D in the conductivity of a ma- 
terial, if used beyond its established 
temperature limit, and to pronounced 
shrinkage, the original efficiency of 
the insulation may be decreased 50 
per cent. Moreover, there may be 
excessive expansion or conditions that 
will eventually break down the _ in- 
sulation structurally. 

Reports of tests on an _ insulating 
material are of little value unless de- 
termined for the temperatures at 
which the insulation will be used. 
Any insulation material shows an 
increase in conductivity with increased 
temperatures and some show much 
greater rates of increase than others. 

The Bureau of Standards tests, 
Cireular Letter No. 227 for example, 
done with exceptional thoroughness 
on a number of insulating materials, 
were all carried on at temperatures 
below 100 Fahr. and have little 
bearing on conditions existing in re- 
finery equipment. Presumably, they 
were intended as an aid to building 
construction and for other low tem- 
perature conditions but even the com- 
parative values obtained under such 


temperature conditions do not hold 


at the higher temperatures. 
Of all tests, the most common one 
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of accepting the outside surface tem- 
perature of the insulation as a guide, 
is most misleading. Air circula- 
tion, even a very moderate wind, 
increases the rate of heat transfer 
from the surface of the insulation. 
This cooling of the surface in turn 
means a higher heat “head,” or 
temperature difference, and results in 
a greater heat transfer. 


S POINTED out by Mr. Mc- 
Millan, the rate of heat trans- 
fer from a surface 100° Fahr. above 
air temperature and exposed to air 


circulation of approximately 4% miles 
per hour, is considerably higher than 
the loss from a surface at 150° Fahr. 
above air temperature, but exposed 
only to still air. 


The conductivity of any recognize | 
insulating material is established 
within reasonable limits and can be 
secured from manufacturers main- 
taining engineering forces for the 
purpose of testing all types. In addi- 
tion, there has been some work done 
by institutional technologists and by 
some of the larger users of insula- 
tion. 


In deciding the thickness of the 
insulation, the purchaser should be 
guided by the manufacturer’s recom- 
mendations. Engineers of insulating 
companies have spent much time de- 
termining the economical thicknesses 
for definite temperatures, taking into 
consideration the residual heat losses, 
the probable number of hours per 
year of operation of the equipment, 


the life of the equipment and the 
capitalized cost of the insulation 
erected. 


An accepted practice is to consider 
the equipment to operate 8,000 hours 
per year and to have a life of five 
years in oil refineries and_ similar 
plants having high obsolescence. 


HE result of the determination, 

in the insulation of stills, soak- 
ing drums, bubble towers, vapor heat 
exchangers, residuum heat exchangers, 
etc., running in temperature from 
300 degrees Fahr. and upwards, is 
to specify 2 inches of thickness of 
materials, such as magnesia, sponge 
felt, rock wool, etc., at 300 degrees 
Fahr. and to add % inch for every 
additional 100 degrees up to and in- 
cluding 750 degrees Fahr. Above 
600 degrees Fahr. it is, of course, 
necessary to interpose high tempera- 
ture insulating underneath magnesia, 


and this is done without sacrificing 
efficiency. 
From 750 to 1200 degrees Fahr. 


the thickness usually i from 4 to 6 
inches. All of the above is, of course, 
a thickness exclusive of the cement 
finish, but with the cement finish the 
specification gives an insulating effi- 
ciency of 93 per cent at the 300 de- 
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E. RINEHART 


Mr. Rinehart, 
technical education, spent 10 
years im _ general engineering 
work in this country and South 
America. 

Work included oil pipe line 
engineering, experimental crack- 
ing coil development and chemi- 
cal plant design. 

In this was interposed over- 
seas service in the Navy during 
the war, having graduated from 
Annapolis. 

With Johns- Manville Corp. 
since 1920, engaged in engineer- 
ing and sales work to industrials, 
principally to oil refineries. At 
present assistant manager of the 
oil industry department of that 
corporation. 


following his 


gree range and of 98 per cent at the 


1200 degree range with recognized 
approved materials. 
Manifestly, with higher or lower 


costs of heat units at the equipment 
or with a greater or less number of 
hours operation, or with a different 
depreciation factor, the economical 
thickness should be modified. 

Where the fuel factor does not en- 
ter into the question and it is simply 
a case of insulating to maintain 
definite process temperatures, or to 
prevent absorption of temperatures, 
as with the insulation of light oil 
storage, the guide is the allowable 
B.t.u. loss and the insulation to meet 
this as given by the manufacturer’s 
specification. 

As to the third point—A pplication 
of the Insulation—the essentials are: 
(1) as little supplementary metal, 
such as angles, strips, bands, étc., 








as possible, (2) as few and as tight 
joints as possible and (3) above all 
things, thorough waterproofing. 


FEW years back there was a4 
A tendency on the part of plant 
engineers and _ insulation engineers, 
as well, to insist on a great quantity 
of angles, bands and clips for sup- 
porting the insulation. The result 
of all of this metal sticking out like 
a sore thumb and covered only by 
the cement coat, is to invariably cause 
cracks in the cement coat. Aside 
from the heat loss, there is the much 
more serious point of water getting 
in the cracks, damaging the _ insula- 
tion and materially reducing its 
value. 


It is now pretty well recognized 
that the less the steel used for sup- 
porting the insulation, the better will 
be the insulation. As a matter of 
fact, very little angle work is ever 
actually required, if proper care is 
exercised in the selection and appli- 
cation of the holding cables, lacing 
wires and supplementary wire mesh 


The point of breaking joints in 
two-layer construction and _ particu- 
larly of making all joints tight, is 
cften neglected, even at times by ex- 
perienced insulators and _ heat loss 
through the insulation is, of course, 
more than anticipated. As a general 
proposition, other factors being equal, 
the larger the sheets or blocks, the 
fewer the joints, the more satisfac- 
tory the insulation as a whole. 

The one item in the application 
generally receiving the least attention, 
but which merits the most, is the 
application of the cement coat, with 
its waterproofing—the only guard 
against not only deterioration, but 
absolute break-down of the insulation 
from weather conditions. 


-‘T INSULATES to only a _ smal 


extent and is designed as a 
mechanical and weather protection 
for the insulation. It has a _ very 


small amount of expansion as com- 
pared to steel, so that when applied 
as a whole, it is bound to crack 
when the tower or still expands at 
the high temperatures. 


Nothing can be more easily camou- 
flaged than a poor insulation job, as 
far as exterior appearances are con- 
cerned, until the equipment is in op- 
eration. A nicely placed, even thin, 
cement coat, plenty of asphalt, with 
the trowel occasionally dipped in gas- 
cline, can make any job shine, in 
spite of defects beneath. 


Time after time, we have seen the 
waterproofing and the cement sepa- 
rate from the insulation, which rapid- 
ly lost its insulating properties. Wa- 
terproofing was applied before the 
cement had fully set and with the 
subsequent driving off of the residual 
water in the cement it parted com- 
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pany with the blocks, taking the 
waterproofing with it. 

If practicable to insulate when the 
equipment is heated, it is better to 
apply only one protective coat, about 
4%, inch thick over the insulation and 
allow this coat to partially set and 
to crack as the equipment reaches its 
maximum temperature, then, to go 
back with your final coat of cement, 
keying into the cracks in the first 
making the total thickness of 
less than % inches. 


coat, 
the cement not 

When the second coat is well set, 
a plastic waterproofing, such as In- 
sulkote, should be applied with a 
trowel to a thickness of about %-inch. 
You will then have a job free from 
cracks, highly fire resisting and one 
that will last for years without re- 
pairs. 

All of this, of course, costs more 
than the usual method of simply 
troweling a cement coat on the in- 
sulation and then brushing on a coat 
of cut-back asphalt, but it is well 
worth the few cents per square foot 
additional cost to protect the dollars’ 
worth of insulation underneath. 


Cold Insulation 


HE insulation of cold surfaces is 
case not only of weatherproof- 
ing, but of airproofing, and there are 
thousands of feet of brine line with 
the insulation in deplorable shape due 
to the fact of never having been 
properly _air-sealed. Air filtering 
through the insulation cover gets be- 





The still on the 


careless 


right shows the effect of 


waterproofing 


low its dew point, condenses and 
eventually freezes. Examination of 
well-appearing insulated brine lines 
has often developed the fact that most 
of the insulation beneath the outer 
surface is frosted; and, of course, use- 
less. 

The most satisfactory sealing for 
cold pipe insulation, regardless of 
whether hair or cork is used, 
sists of a layer of specially prepared 
membrane, furnished in widths of 4 
to 6 inches and wound tightly 
the insulation. Sometimes, it is in- 


con- 


over 











Wax chillers insulated with hair felt and regranulated cork 
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terposed between the layers of the 
insulation. The membrane is_ well 
slushed with an asphaltic or pine tar 
preparation. 

Carefully applied and jacketed with 
a good grade of roofing felt or 
painted canvas over rosin sized paper 
for inside work, this type of protec- 
tion offers a monolithic seal that will 
stay tight indefinitely. 

The same air tightness is neces- 
sary in the insulation of cold equip- 
ment, such as wax chillers, and is ac- 
complished either with a welded metal 
housing or transite sheets on a wood- 
en framework, gasketing the joints. 
Generally the chiller pipes are first 
individually insulated and voids filled 
with ground cork, as the housing is 
erected. 

Another essential in cold insulation 
is that the surface to be insulated be 
perfectly dry. As an additional 
caution, and for protection of the 
pipe from corrosion, it is better prac- 
tice to apply a roofing felt direct to 
the metal surface before insulating. 

In the insulation of cold lines, the 
pipe covering itself should be sealed 
off from flanges, fittings, ete., which 
should be insulated individually. Also, 
neglect of carrying the insulation well 
up hangers and brackets will result 
in frost gradually working back into 
the pipe insulation itself. 

Because of the requirements, cold 
insulation, particularly for very low 
temperatures is far more costly to 
execute than is the insulation of 
heated surfaces. Unless this fact is 


pre- 


% 
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and transite finish. 








recognized and the work allowed to 
be done properly, it might as well 
be left off. Carelessly applied, it 
means not only a loss of refrigeration 
initially, but a complete loss of in- 
sulating value eventually. 


Radiation Losses 


T MAY be of interest to examine 

the extent of radiation losses from 
heated surfaces in comparison with 
the cost of saving them. The table 
below is based on 8,000 operating 
hours per year, a fuel value of $0.30 
per million B.t.u. and average air tem- 
perature of 50 degrees Fahr. A 10- 
mile wind increases the bare losses 
over 200 per cent and the insulated 
losses about 15 per cent. 


The thickness of the insulation 
shown is exclusive of the customary 
cement finish, but the prices include 
the cement finish and waterproofing 
in place. The prices given are for 
average conditions in Eastern refin- 
eries and manifestly will be altered 
somewhat by local conditions of 
freight, labor, accessibility and size 
of the job. 


Av.Operat. Temp. Loss per sq. ft. 


°F. of equipment per yr. if uninsulated 


200° 2.8 million B. t. u. 
300° 5.9 million B. t. u. 
400° 10.2 million B. t. u. 
500° 16.0 million B. t. u. 
600° 23.7 million B. t. u. 
700° 32.8 million B. t. u. 


At 950 degrees Fahr. some 70 mil- 
lion B.t.u. per year is the penalty 
for leaving one square foot bare. 

The analysis of these figures shows 
the much higher unit losses at the 
higher operating temperatures. At 
600 degrees Fahr., an uninsulated sur- 
face loses by radiation over eight 
times as much heat as at 200 degrees 
Fahr. 


But, more to the point, while the 
insulation for 200 degrees Fahr. re- 
turns over 150 per cent the thicker, 
more costly insulation for 600 degrees 
Fahr. returns over 700 per cent on 
the investment. Moreover, the above 
figures are based on still air condi- 
tions, and a 10-mile wind will more 
than double the uninsulated losses. 


Again, the units in the table being 
a square foot, the waste in leaving 
hundreds of flanges, fittings, manhole 
covers, expansion joints, steam chests, 
etc., uninsulated, is apparent. Par- 
ticularly is this true at the higher 
operating temperatures. Hot oil lines 
of modern cracking coil equipment, 
where frequent inspection of the bare 
pipe is desirable, could be profitably 
re-insulated every month, if neces- 
sary, even though forced to scrap the 
old insulation. 


At low temperatures, below freez- 
ing, where refrigeration is involved, 
the unit loss is much more costly. Re- 
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Thickness of blocks Savings per 


dollar per ton 
288,000 B.t.u.’s 


frigeration costing 1 
means 1 dollar per 
the thermal equivalent, so that the 
value of the heat absorbed, or lost 
by exposure is $3.50 per million, in- 
stead of $0.30 per million figured for 
heated surfaces. 

With a room temperature of 40 de- 
grees Fahr., an 8-inch line carrying 
brine of 0 degrees Fahr. will lose a 
considerable amount of refrigeration 
per year, even with a 2-inch thick 
coating of ice, which is sometimes 
mistakenly considered an _ insulator. 
Additional refrigeration must be sup- 
plied to make up for the abstraction 
by the ice coating, as it melts or 
evaporates. 


Another feature in connection with 
the insulation of cold surfaces is that 
very often the available refrigeration 
just barely meets or fails to meet the 
plant requirements. By thoroughly 
insulating the chillers, coolers, brine 
and anhydrous ammonia lines and 
particularly the flanges, valves and 
fittings, the load on the refrigerating 
equipment may be eased to a point 


Approx. price 


or sheet insula. sq. ft. per yr. of insula. in place 


114,” $0.79 $0.55 
oe $1.65 $0.65 
2u,”’ $2.90 $0.70 
3”’ $4.65 $0.80 
3%” $6.90 $0.90 
4” $9.69 $1.05 


where additional equipment is unnec- 
essary. 


Insulated Furnace Settings 


ETURNING to the question of 

heated surfaces, one field for 
economy so long overlooked, is in the 
proper insulation of brick settings for 
stills, boilers, economizers, etc. 

Refiners and sales engineers. will 
argue over a difference of a few 
B.t.u.’s per square foot per hour loss 
from the insulated surface of a 
tower or still and entirely ignore or 
pay little attention to the hundreds 
of B.t.u.’s per hour lost through the 
brick settings. Brick has a conduc- 
tivity from 6 to 11, as against 0.6 
to 1.9 for commercial insulators at 
high temperatures, so that every inch 
of proper insulation is equal to ap- 
proximately 10 inches of masonry, in 
heat resistance. 

A 18-inch brick (fire or red and 
fire brick) with a furnace tempera- 
ture averaging 2000 degrees Fahr. 
loses about 800 B.t.u.’s per square 
foot, per hour, under still air condi- 
tions. With 1,000 square feet of 
brick surface, this gives some 500 
tons of coal, or 2,200 barrels of fuel 
oil per year, which must be furnished 
in addition to the process require- 
ments, to make up for this radiation 
loss, if the still has 50 per cent fur- 
nace efficiency. 

An 18-inch fire brick—red brick— 


setting under the same_ conditions, 
loses about 600 B.t.u.’s per square 
foot per hour and uses some 1600 
barrels of additional fuel oil per year 
to make up for this loss. 


Considering a tube still, operating 
at 70 per cent efficiency, with an ay- 
erage furnace temperature of 2000 
degrees Fahr. and a wall area of some 
2000 square feet of 18-inch wall, the 
make-up fuel for radiation loss 
amounts to over 2,400 barrels of fue! 
oil per year. Over 2,400 probably 
nearer 3,000, because the loss due to 
wind and air infiltration through 
cracked settings has been neglected 
in this calculation and is _ consider- 
ably more than generally supposed, a 
fact borne out in the insulation of 
by-products ovens and other  indus- 
trial furnaces. 


The reduction in fuel in such in- 
stallations has always been greater 
than the theoretical amount. Usual- 
ly, furnace insulation pays for itself 
in less than a year. 


HE boiler designers, since the 

Bureau of Mines researches at 
Pittsburgh in 1903, where the air 
space theory was’ exploded, have 
steadily improved the design of their 
settings. Now we have the water 
walls and air cooled walls insulated, 
and floors insulated under ducts, with 
a minimum of radiation losses. The 
older marine boiler practice, which 
was really aimed at reduction in 
waste, of enclosing fire brick with a 
steel casing, lined with insulation, is 
the basis for one of the best indus- 
trial furnace designs including still 
settings, of today, asbestos transite 
sheets replacing the steel for econ- 
omy and durability. 


Essentially, the plan calls for a 
fire brick wall, the thickness of 
which depends upon the height and 
the furnace temperature, but usually 
13% or 17% inches. The buckstays 
are set away from the wall a dis- 
tance equal to the thickness of the 
insulation, and %-inch plate with 
studs is spot welded to the inner face 
of each buckstay. 


Three or four inches of insulating 
blocks of requisite low conductivity 
and negligible shrinkage at the high 
temperatures, are applied to the fire 
brick surface, in broken joint con- 
struction, with a snug fit between 
the buckstays and the wall. 


The asbestos transite sheets, cut to 
size, are then laid up against the in- 
sulation, battened with No. 16 band 
iron and secured with 2-inch chan- 
nels and nuts, as shown in figure 1. 


From a construction standpoint with 
no tie between the fire brick and 
the insulation, there is nothing to be 
broken up by the normal expansion 
of the brick work, and an absence of 
snapping off stretchers and _ headers, 
as with the multi-type brick construc- 
tion, where several materials of dif- 
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The exclusive Union Metal hollow panel which provides protection equivalent to an eight inch brick wall. 


The Panel of Protection 


Vien Union Metal set out to design the highest grade filling 
s 


tations on the market, architectural attractiveness was not the 
only factor considered. In addition to beauty of design; structural 
strength, easy erection and maintenance were engineered into each 
building. 
As an example of this work, consider the exclusive Union Metal 
double panel construction. This panel with its insulating air spaces 
provides— 


1. Protection against fire. An effective fire barrier. 
2. Protection against the heat of summer. Union Metal Stations keep 
cool. 


3. Protection against the cold of winter. Union Metal Stations are 
easily heated. 


4. Protection against that ‘sloppy’ appearance which is almost an es- Send for your copy 
sential part of the station which is not properly finished inside. of this new catalog. 
Union Metal Stations present a clean, smooth interior. Every station opera- 

5. Protection for the pocketbook. No need to apply expensive insulat- tor should have it. 
ing materials with high priced labor in a Union Metal Station. 


ORNAMENTAL FILLING STATIONS 
AND LICHTING EQUIPMENT 














We would like to give you full information on these exclusive points and 
the economies they will effect for you. Just write— 


THe Union Meta MANUFACTURING ComMPANY 


General Offices and Factory, Canton, Ohio 


Branches—New York, Chicago, Philadelphia, Cleveland, 
Pittsburgh, St. Louis, Los Angeles, San Francisco, Jacksonville 


UNION METAL 
ORNAMENTAL FILLING STATIONS 


September 21, 1927 95 














ferent conductivities and coefficients 
of expansion, and exposed to widely 
different temperatures, are all tied in. 


The use of large sheets laid in 
broken joint construction provides an 
additional seal to the ingress of air. 


The resistance to the passage of 
heat by the insulation forces a heat 
flow from the hotter to the cooler 
part of the brick work, resulting in a 
more uniform temperature through- 
out the setting and consequently less 
cracking and distortion. 

Effective air tightness, the full 
value of the insulation and thorough 
weather protection are obtained with 
this design. Applied with a 17'%-inch 
wall, it gives the equivalent of 45 
inches of brickwork as far as _ heat 
loss is concerned, at considerably less 
cost. 


The construction is simple, com- 
paratively inexpensive, highly _ effi- 
cient and has given excellent service 
on boilers and stills for a period of 
three to four years, and has been 
adopted for settings of tube stills and 
cracking coil furnaces. 


Economizers, Preheaters and Flues 


HE same general design modified 

by eliminating the brick work al- 
together, has been used with success 
in the construction of economizers, 
preheaters, etc. 

In this case, the transite is first 
made fast to skeleton steel work, the 
insulation blocks applied on the _ in- 
terior, a steel mesh or ascoloy mesh 
wire spread over the blocks and a 
heavy layer of semi-refractory asbes- 
tos cement applied as a final inside 


finish. This construction is not only 
decidedly lighter than the  conven- 
tional brick setting, but has an in- 


sulating value equal to about 30 inches 
of brickwork and the overall cost is 
generally less than the brick  con- 
struction of 13-inch or even 9-inch 
thickness. 

The idea has been used in the con- 
struction of flues and breechings of 
rectangular cross-section. With tem- 
peratures above 700 degrees Fahr. a 
steel flue, if insulated on the outside 
will inevitably oxidize, as well as warp 
and buckle, but steel flues of this 
and much higher temperatures have 
been successfully lined on the inside 
with insulation and the cement finish. 
As a substitute to the steel the use 
of transite is advisable, because of 
less expense in construction, and 
greater durability around corrosive 
conditions. The panels can be made 
up of transite and shipped to the job, 
ready for application to the angle 
frame. 9 

To utilize the high temperature exit 
gases of stills by the use of econ- 
omizers or preheaters and yet to lose 
considerable by radiation from the 
breeching or flue ahead of the equip- 
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Fire brick furnace setting insulated with superexr and finished with asbestos transite shects. 


ment, is simply wasting at the pro- 
verbial bung hole. 


Fire Protection 


1 N INSULATING purely for fire 
protection, suitability of a mate- 
rial depends not only on its conduc- 
tivity, but on its heat capacity. In- 
adequate fire protection is afforded by 
many otherwise good insulations, be- 
cause of breaking down structurally 
under conflagration temperatures. 
For fire protection of — structural 
steel carrying overhead equipment, 
the insulation blocks should be wired 
on with a high temperature’ wire, 
such as nichrome and further  pro- 
tected by a coat of semi-refractory as- 
bestos cement, waterproofed. 
Cement in itself, while having the 
heat capacity, has too high a conduc- 





tivity and concrete adds too much 
weight to overhead members. The 
thickness and extent of the insulation 
is determined primarily by the length 
of protection desired. Opinions of re- 
finers vary on the 
some feeling that six hours protection 
is essential and others that one and 
one half hours is sufficient. 


Insulation selected for this pur- 
pose should have undergone tests of 
duration and requisite temperature 
conditions. 


+ 


With an insulation specification that 
has successfully withstood the test of 
actual refinery fires, there is an as- 
surance of definite performance of the 
material. 


With concrete, the resistance de- 
pends considerably on the character- 
istics of the aggregate as well as the 
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The way to fight 


sheets 


pipe line corrosion 


The 
ulation 
length Coat the pipe with Johns- and the job is done to Stay. 
a Manville Asphalt Cement, The result is a rot-proof 
mig seal on a protecting envelope armor, approximately /4" 


of Johns-Manville Asbestos thick, tightly sealed against 
pur- Pipe Line Felt, then a final the pipe, without air spaces. 


sel coat of Johns- Manville This is real protection, by 
Asphalt Cement outside — far the most economical. 

: | JOHNS-MANVILLE 

of the 

cee Oil Industry Department 


Johns-Manville Corporation, Madison Avenue at 41st St., New York. Branches in all large cities. For Canada: Canadian Johns-Manville Co., Ltd., Toronto 
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thickness and consistency of the mix 
and its age. 


General Insulation 

OWER insulation offers no par- 

ticular problem, provided the pre- 
cautions are observed as to a min- 
imum of steel work and as to water- 
proofing. Where it is desired to have 
the seam insulation left off until after 
operating, for inspection, as _ with 
soaking drums, the design calls for 
angle clips and flat band iron, run par- 
allel to and caulking distance away 
from each side of the seam. Some 
operators object to this practice, 
claiming that leaving off the seam 
insulation sets up leaks. 

Insulation for steam lines and ex- 
haust lines is well covered by manu- 
facturers’ data. The trend is to much 
greater thickness of insulation on 
lines, even for medium temperatures, 
following the practice in recent years 
by public utilities. Also, plants are 
realizing that with the valuable heat 
content of exhaust steam, these lines 
deserve proper insulation. 

It is again desirable to stress the 
importance of proper weather pro- 
tection. Miles of lines in refineries, 
on which the insulation cost from 50 
cents to $2 per lineal foot, have in- 
sulation with less than 50 per cent of 
its original value. All because it had 
for weather protection a flimsy, rag 
felt roofing, which in a few years 
oxidized, dried out and allowed the 
pipe covering to become a sponge for 
the surrounding area. 

Pipe covering outdoors merits either 
a good grade of asbestos felt applied 
with the laps looking down and thor- 
oughly sealed with lap cement, or a 
heavy rag felt roofing similarly ap- 
plied, painted and with another coat 
of asphalt paint every few years. 

A recent interesting development 
has been the use of asbestos blanket 
covering for pipe and fittings, tufted, 
and made up with monel metal hooks 
and laced tight on cracking coil oil 
lines, which are periodically stripped 
of the insulation for inspection of the 
pipe. 

Light Oil Storage 


HE insulation of roofs of light 

oil storage tanks for the control 
of evaporation is now accepted prac- 
tice to the extent of some 40 million 
barrels. It was, of course, necessary 
to evolve a sealing medium which 
should be immune to gasoline vapors, 
as otherwise the _ insulation _ itself 
would soon break down. The seal 
for steel decks has been developed to 
a point where it is absolutely tight 
against a tank pressure of 13 inches 
of water. 

With the vapor tight tank top in- 
sulation and with the pressure and 
vacuum valve of the @ceco type set 
for 13 inches, evaporation in large 
gasoline storage has been reduced to 
less than % of 1 per cent per year. 
This type of insulation yields a re- 
turn in from three months to six 
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Perspective of insulation of sti! 


months on motor gasoline, dependent 
on the condition of the tank roof be- 
fore insulating. 

In the storage of aviation gasoline, 
there is even a more attractive re- 
turn to the refiner and in the case of 
light crude, the installation will pay 
for itself in from 14 to 18 months. 
It has been successfully applied to 
a number of wood decks, giving the 
requisite gas tightness and the com- 
bination has met the conditions where 
corrosive fumes of the stock made 
steel decks impracticable. 


The insulation of shell and roof of 
casinghead tanks has, of course, been 
done for years and is of particular 
interest in connection with the de- 
velopments in stabilized gasoline. 


Heated Tanks 


HE insulation of heated asphalt, 

cylinder oil or transformer oil 
tanks offers the refiner not only a 
substantial saving in steam, but free- 
dom of condensation drips from the 
roof and sides. 

Insulatior of a Heated Oil Tank 
Size of tank—40x30 feet. 
Temperature of Oil—150 degrees 

Fahr. 
Temperature 

degrees Fahr. 
Time of operation—7,000 hours 

per year. 
Exhaust steam used for heating. 
Value of exhaust steam $0.20 per 

million B.t.u. 

Uninsulated loss in still air—roof 

—65 B.t.u. per sq. ft. per hr. 
Uninsulated loss in still air—sides 

—170 B.t.u. per sq. ft. per hr. 
Uninsulated loss in 10 mile wind 

—roof—165 B.t.u. per sq. ft. per hr. 
Uninsulated loss in 10 mile wind 

sides—425 B.t.u. per sq. ft. per hr. 


average of air—50 








CHANNELS, SECURING 
TRANSITE FAS TENED 
O PLATES WITH 

stubs OR BOLTS. 
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ll setting with transite finish. 


Insulated with two layers tankin- 
sul and cement finish. 


Loss when  insulated—10 mile 
wind—roof—17 B.t.u. per sq. ft. 
per hr. 

Loss when insulated—10 mile 


wind—sides—19 B.t.u. per sq. ft. 

per hr. 

Uninsulated total loss—10 mile 
wind—$2530 per year. 
Insulated total loss—10 mile wind 

—$130 per year. 

Savings in cost of exhaust steam 

—$2400 per year. 

Average cost of insulation in 
place—$2500 per year. 

The insulation pays for itself in a 
little over a year. With asphalt or 
higher temperature storage, the re- 
turn on the expense of insulation is 
much higher. 

Up to 175 to 200 degrees Fahr. 
hair felt (Tankinsul) is apparently 
the most satisfactory material for this 
class of work, as furnished stitched 
between two layers of building paper. 

Either a cement finish, water- 
proofed, or a heavy white top as- 
bestos felt are used for weather pro- 
tection. Care must be exercised in 
making the joint around the curb an- 
gle water tight and in protecting the 
insulation at the bottom of the shell 
from ground moisture. 

An ideal finish to tank insulation 
which can be applied in any weather 
is (%-inch thick) stock transite, bent 
in the field to fit vertical studs on 
the tank, gasketed, and secured with 
light steel battens and nuts. 


Conclusion 


UR industrial insulation has de 
veloped from the use of mud in 
early steamboat days to a reasonably 
well understood science, with ample 
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Waukesha Driven Gas Lift Plant at Bowlegs, Oklahoma 
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4 7,500,000 cubic feet of gas per day is 
Turning the c2pacity of this plant—sufficient 


to lift 5000 or more barrels of oil and 

Waste Into serve as many as 17 wells. 125 H. P. 
° Waukesha “Ricardo Head’’ Engines of 

Gain the heavy duty Oil Field Type, run- 

ning on waste gas, furnish the power 


necessary to operate these Ingersoll- 
Rand Imperial Type 10 Compressors. 


These Waukesha heavy duty four-cylinder en- 
gines are built especially for this compressor 
drive service. 80-100 and 125 H.P. are the 
sizes available. They have unusually large 
radiators to provide adequate cooling under 
Oklahoma, Texas and Venezuela temperatures, 
even when enclosed in a house as shown above. 
Portable Oil Field Units are also available for 
driving oil, water and mud pumps, also 
rotary or cable drilling rigs. Write for our 


“Gas Lift” book if you do not have a copy. 


P-761-L OIL INDUSTRY EQUIPMENT DIVISION 
° . 
Waukesha Wisconsin 
New York Kansas City Denver Tulsa Houston San Francisco 
8 W. 40th St. V.L. Phillips Co. Wilson Machy.Co. C.F.CampCo. Portable Rotary Rig Co. C. A. Watts 





Exclusive Builders of Heave Duty Gasoline Engines for Over Twenty Years 











A Record That 
Inspires 
Confidence! 


Personal contact and 
personal service have 
enabled this company 
to become outstanding 
in its usefulness to the 
industry. 


Every detail in the manufacture 
of Wackman Steel Barrels is sub- 
ject to the possibility of betterment, 
carefully scrutinized, closely in- 
spected in process. 


Piloted always by a belief in its Cracking coil soaking drum insulation showing 


seams left bare for inspection until afte 


original policy — committed to first run. 
nothing except quality at the low- 


engineering service and a wide range 


est possible cost! of carefully made products. 


The manufacturer of insulating ma- 

terials, like any other manufacturer, 

Another Wackman plant, soon is in business to make money, and he 
to be announced, will complete a realizes that to make money he must 


continue to furnish materials that 


system of efficient distribution in Mell -iaaiiians vem Se Oe ger 
the southwest. chaser. 


With this in mind, he is actively en- 

gaged in developing and furnishing in- 

WACKMAN WELDED WARE COMPANY sulation that not only meets the re- 
quirements of modern equipment, but 

Seventh & Victor Sts. Southern Pacific Tracks & Sawyer St. which will allow the use of improved 
St. Louis, Mo. Houston, Tex. equipment. The manufacturer fur- 
ther wants to feel that the right 
material is used in the right place 
and applied in the right way, so as 
to insure the service expected of it. 
There are few plant investments 
ea that approach the high return given 
by proper insulation, particularly at 
higher temperatures and it~ merits 
liberal consideration, periodical in- 


Gott Water Can spection and proper up-keep. 


G O T c K O O # Bethlehem Steel Co., Bethlehem, Pa., 


has just published a booklet devoted 
to Bethlehem Diesel engines, type 5 
fpr seth for stationary service which are de- 
by ater, when you have a GOTT. signed for use where an economical 
sauna, Made in 1), 3, 5 and 10 gallon and dependable source of power is re- 
hte CARS v sizes. Order now from your sup- quired. Reduced fuel oil consumption 
6 ply store. and power costs are two of the chief 
features of these Diesel engines, the 
H. P. GOTT MFG. CO. company states, in addition to the 
Winfield, Kansas fact that they perform all duties that 
steam or gas engines of similar pow- 

——— er will perform. 


‘The Largest Small Company in the Barrel Industry’”’ 























Built to last—vou will always be 
assured of a fresh supply of pure 
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An installation of eight 
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Water Tube Boilers in 


a large Eastern 
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control dial and recording and indicating 
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ROGRESS in the refining indus- 
try, up to the present, has been 
evidenced chiefly by improvement 
in design and carrying into practice 
theoretical knowledge obtained from 


time to time as the physical and 


chemical properties of petroleum be- 
came better known. 
New types of stills have super- 


seded the old; new apparatus has been 
devised to carry out the time-honored 
methods of treating; and, in fact, the 
modern apparatus for refining bears 
only a faint resemblance to the equip- 


ment considered standard a compara- 
tively few years ago. It may _ be 
said that we have been fashioning 


new tools to carry out the work and, 
furthermore, that we have been suc- 
cessful in obtaining more efficient, 
more accurate ones, which _ permit 
us to obtain better results, if properly 
handled. 


The great concern which is upon us 


now is how to use these tools to the 
best advantage, which resolves itself 
almost entirely to a matter of oper- 


The 
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De Florez temperature control installation on Holmes-Manley battery showing, from right to left, control valve, gas-proof relay box, controller with 


mechanism for adjustments to adapt control to characteristics 


Is at Even Temperature 


By Lu:s de Florez 
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has increased with knowledge and ex- 
perience, nevertheless there still re- 
mains the problem of carrying out the 
routine of operating consistently and 
accurately to obtain full benefit of 
new design. 

UMAN powers do not change 
and the manual control of stills 
other similar apparatus is, in 
some cases, possibly efficient 
than in former times, due to the re- 
duction in manual labor per unit run 
made possible by the construction of 


and 


less 


large units. In any case, the addi- 
tional responsibility of operating 
larger and continuous units has so 


increased the duties of operators that 


operating facilities must necessarily 


be devised. 
The refining of petroleum has for 
its basis the distillation of crude 


and the separation of its components 
by segregating products boiling  be- 
tween certain temperatures. In addi- 
tion to this, special processing, such 
as cracking, is effected essentially by 
applying a definite degree of heat 
to hydrocarbons; thus it may be said 
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Gimco Rock Wool Installation—Pure Oil Company, Muskogee, Okla. visec 
mail 


Gimco FlexFelt Has le 


Its 


Highest Insulating Efficiency - 


—Based on Bureau of Standards Test ~ 


tion 


Meet every oil refining insulation need for temperatures from minus soo 
¢ 


50° to plus | 200° F. with FlexFelt—the most efficient insulation known pie 
that is 100% fire-proof and chemically stable. FlexFelt comes to you 

| : way 
in blanket-like strips that fit easily and quickly into the most difficult syst 
corners and curves—a tremendous saving in installation costs. of t 
whe} 
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FlexFelt is Gimco Rock Wool that has been felted and is available in 
a wide variety of shapes and forms. Write for your copy of our new 
catalog—it gives the full story of ROCK WOOL. Or, better still, send 
us your installation drawings or specifications so that we may quote 


yougprices. serib 


ment 
General Insulating & Mfg. Company, Alexandria, Ind. 3 
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for all refining insulation purposes f| : 
e 
GIMCO ROCK WOOL consists entirely of fiberized free silica, which has been The 
formed by the melting and blowing of and unusual calcium silicate rock, found prop 
only near Alexandria, Indiana. the 





It is available in the following shapes and forms: that 


1. FlexFelt— standard shapes or cut 3. Gimco Rock Wool Insulating Block or 4d 
to fit 4. Gimco Rock Wool Cork for Cold acco) 
2. Gimco—K-14 Insulating Cement Storage Insulation. temp 
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that the control of most refining 
operations requires the choice and 
accurate maintenance of proper tem- 
peratures. 


The manual control of these tem- 
peratures can only be approximate, 
particularly in continuous processing 
and it is obvious that an apparatus 
which will assure the maintenance 
of correct temperatures is not only 
desirable but rapidly becoming es- 
sential. 


The problem of constructing such 
an apparatus has not been a simple 
one in view of the fact that to be 
effective it is necessary to overcome 
many inherent disturbances’ en- 
countered in still operation; to take 
care of sudden and large changes as 
well as comparatively minute ones; 
to balance the operation of the still 
rather than to maintain it between a 
high and low temperature limit. 


FTER many years of experi- 

menting, a system has been de- 
vised which is not only accurate in 
maintaining temperatures, but is suit- 
able for the conditions usually met in 
refinery practice. 


Its first application was made to 
cracking units where the maintenance 
of temperature is of prime importance 
and it is now successfully controlling 
Holmes-Manley units. The adapta- 
tion of the system to other types of 
cracking units and to pipe stills for 
ordinary distillation is now under 
way and it is expected that the same 
system will be applied to the control 
of the towers and other equipment 
where constant temperature is a 
requisite for maximum extraction and 
uniformity of products. 


The system has been previously de- 
scribed as comprising a pyrometer ele- 
ment which is placed in the stream 
of oil or vapors, the temperature 
of which is to be controlled, and the 
potential generated by the thermo- 
couple is registered on a galvanometer 
located in a controller. 


The controller mechanism operates 
in such a manner that when the tem- 
perature has deviated from a pre-de- 
termined point, which is set by a dial, 
a series of contacts are made of 
varying duration and the effect of 
these contacts is then transmitted to 
a valve mechanism which corrects the 
supply of fuel to the still to maintain 
a constant temperature within very 
slight variation. 


HE contacts which are made by 
T the controller may be either ap- 
plied to increase or decrease fuel. 
The duration of the contacts increases 
proportionally with the deviation from 
the pre-determined temperature’ so 
that there is proportional increase 
or decrease in fuel to the still in 
accordance with the departure of the 
temperature from the predetermined 
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LUIS De FLOREZ 


Mr. de Florez has been in pe- 
troleum engineering practically 
ever since his graduation from 
Massachusetts Institute of Tech- 
nology in 1912. His first work 
was in connection with vapor 
phase cracking, the first units be- 
ing built in England and operated 
during the war for the manu- 
facture of toluol and benzol. 
Later he built several vapor phase 
units in this country which op- 
erated successfully. 

For the past 10 years Mr. de 
Florez has been engaged in re- 
finery engineering except for a 
year or so during the war when 
he was put in charge of design 
and construction of air craft in- 
struments for the navy. Since 
the war he has designed a num- 
ber of refineries and just before 
going into consulting work was 
chief engineer of the New Eng- 
land Oil Refining Co. He has 
spent several years working on 
various phases of cracking and 
the development of temperature 
control. This work has been done 
in conjunction with The Texas 
Co. whose interest and help, he 
says, has made it possible. 
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point. When the system is in balance, 
the galvanometer remains in a neutral 
position and no correction is applied 
in the system since this is then un- 
necessary. 

The general effect of the control- 
ling mechanism is to balance the still 
for a given fuel requirement to pro- 
duce the desired temperature in the 
stream of oil and when this is accom- 
plished no further corrections are ap- 
plied and the system will remain in- 
operative until some disturbing 
element makes it necessary to apply 
corrections to readjust the tempera- 
ture. 

Experience has shown that a well- 


designed still with reasonably constant 
conditions of operation tends to re- 
main in balance and that in a balanced 
condition the still operates at maxi- 
mum capacity and efficiency. The 
balancing feature of the device is 
considered to be of great importance. 


The contacts made by the controller 
operate a small reversible motor 
which, in turn, actuates the mechan- 
ism of the control valve which de- 
termines the quantity of fuel admit- 
ted to the burner. The valve itself 
functions in two distinct ways; first 
to maintain a constant pressure at the 
burner for any given setting and, 
second, to raise or lower this pres- 
sure definite amounts in accordance 
with the corrections initiated by the 
controller. 


HE action of the valve is uni- 
T form regardless of the supply 
line pressure and is not dependent 
upon the valve port opening. 


The second action of the valve is 
in response to temperature changes 
which act on the controller and which 
have the effect, with small departures 
of temperature, to apply comparatively 
small and disappearing corrections on 
the fuel pressure. 


These corrections become greater as 
the departure from the pre-determined 
temperature increases and should a 
condition be arrived at where the 
temporary corrections are constantly 
applied in one direction to maintain 
the desired temperature, a secondary 
mechanism is put into operation which 
alters the main setting in such a 
manner that the temporary correc- 
tions depart from a different level or 
zero point. 


The effect of the valve, taken as a 
whole, provides a small or delicate 
adjustment when the still is approxi- 
mately balanced and a_ pronounced 
correction with sudden large changes 
or emergency conditions. 


The system eliminates hunting and 
controls the whole of the fuel used 
by the still. It will act rapidly in 
case of emergency but at such speed 
that no undue strains are put on the 
heating surfaces or the furnace set- 
tings. Adjustments are provided for 
the extent and speed of the correc- 
tions to suit conditions, likewise for 
throwing the automatic mechanism at 
any time if it is desired to operate 
by hand. 


N OPERATION on the Holmes- 

Manley units the control of the 
outlet temperature has a_ distinct 
stabilizing effect on the operation of 
the whole still and as a result of the 
maintenance of constant temperature, 
circulation 


fluctuations in pressure, 
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Charts 1 and 2 above show temperature line at two periods during the starting of the still. 
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No. 1 the initial firing where the dial is set for the 


approximate temperature desired and the effect of changing the flow and opening up to stills. 


No. 2 the effect of opening reflux into the towers and the 


and feed are practically 
eliminated. The _ stills 
can also be brought on 
stream with the appa- 
ratus and it is capable of 
taking care of emergen- 
cies such as the possible 
failure of the circulating 
or charging pumps 
should the occasion arise. 
The temperatures can be 
maintained over long 
periods within a _ range 
of 5 or 6 degrees Fahr. 
and in many instances no 
appreciable variations 
over considerable periods 
of time. 

The accurate tempera- 
ture control at all times 
in refinery operations is 
obvieusly of great im- 
portance and will lead 
to more accurate and 
uniform results and per- 
mit expensive equipment 
to be run more nearly 
at a maximum output on 
an average. 

Practically any con- 
tinuous heating process 
can be controlled within 
a few degrees of the re- 
quired temperature with- 
out recourse to the 
skilled firing and an 
added safeguard can be 
obtained in case of sud- 
den unforeseen changes 
which reduces the possi- 
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subsequent temperature line. 
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bility of accident and, in 
ary case, reduces’ the 


possibility of — spoiling 


products. 

The equipment required 
to do this is compara- 
tively inexpensive when 
viewed as a_ percentage 
of the total investment 
of the unit to be con- 
trolled and, since it is 
a factor which makes 
possible a maximum _ re- 
alization on investment, 
it should be considered in 
the light of an integral 
part of the apparatus 
rather than an_ attach- 
ment. 

It is felt that the cor- 
rect principle of tempera- 
ture and control has been 
arrived at and that the 
broadening of the uses 
of the control system is 
merely a matter of adap- 
tation to the various 
duties required. 

Adding a word with 
regard to automatic con- 
trol in general, it is to 
be expected that in re- 
finery design and opera- 
tion in the future auto- 
matic control will not be 
limited to the mainte- 
nance of temperatures but 
to the regulation of flow 
and pressure which todav 
are accomplished by hand, 
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and that the goal which’ we 
should strive for is a unit in which 
operating conditions will be main- 
tained at given relation to each other 
and that the only necessary action 
of operators will be to see that these 
conditions are proportioned in such a 
manner that the unit will give the 
best results. 


In this day and age it would be 
considered that a steam engine is in- 
complete if it were not fitted with a 
speed governor and yet, in a way, it is 
no different to control the speed of 
a pump by hand or to adjust the 
fring valves of the still to give the 
correct heating effect. 


A power plant operator may alter 
the setting of the governor to give 
him desired results but does not have 
to watch it after he has altered the 
setting. Likewise in distillation or 
treating we should be able to de- 
termine the degree of heat we desire 
or the amount of flow or pressure re- 
quired and be concerned only with 
these settings and not the maintenance 
of the conditions. 


Temperature 


made in recent years in accurate 
temperature control at _ vital 
points in refinery operation. 

There are very few industries where 
maintenance of a definite temperature 
within close limits is as important as 
in oil refining where the yield and 


([ nade in recen strides have been 


September 21, 1927 


Tit T 


Tivuease’ 


j 
| 
Hy 
i 


; ; 
; ; : 
; 


” Gharbalobredsed’ Zo A odiwe abate bt itt 
a t | } 
bhi feog J | 


eS Sa 788 SE EOS © 4] i 
pen co aia 
: f 


bea FAnA. 


RP CO 


se (oto # 


Pl Haha 
Lae 60. | 400 i 800 
| Reread sil ea ‘ 


fHteal 


t ; ; 
| i 
; 





“oe 





geescesTescerrrseseres 











| rt ea | Hit | -Fagr | I; An| jis 
{ | } BEE baad 








peeeeea#ees 


Chart No. 4 above shows the effect of reducing the dial setting 10 degrees and later increasing 

the dial setting 10 degrees, also the effect of decreasing and increasing the charge to the still. 

It will be noted that the reduction and increase takes effect with no hunting and that the 

change of 20% in the charge is taken care of by the controller with no appreciable effect on 
the temperature line. 


Control In Refining Operations 
By Richard P. Brown 


fue] consumption may be seriously af- 
fected by a change of a very few de- 
grees in the temperature. 

To maintain such close temperature 
regulation by hand, becomes such a 
burdensome job that operators natur- 


ally fail to obtain 100 per cent control, 
whereas a properly designed automatic 
temperature control working day and 
night, relieves the strain on the oper- 
ator and does automatically what the 
operator tries to accomplish by hand. 
Wherever automatic temperature con- 


*President Brown Instrument Co. trol has been applied successfully in 


A typical control instrument board in a refinery. 








refineries, the operators using the ap- 
paratus would seriously object if the 
automatic control was removed. 

They are relieved of the continual 
manual adjustments which were neces- 
sary under hand control and they can 
give their time to general supervision 
of the unit. 

Furthermore, it is frequently possi- 
ble with automatic control to operate 
with a smaller force than is required 
where the fireman must be making fre- 
quent hand adjustments. This in itself 
can result in a material saving yearly 
in personnel which can be utilized else- 
where. 


Furnace Temperatures 


TARTING from the ground up, so 
to speak, one of the first tempera- 
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the tube still under manual control. 
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CHART NO. 2950 


tures to be controlled in any refining 
process, whether it is a cracking pro- 


cess, lubricating plant or ordinary 
crude still, is the furnace tempera- 
ture. Whether this furnace tempera- 
ture is maintained in relation to the 


temperature of the hot oil heated by 
the furnace or directly as a result of 
the furnace temperature itself, depends 
upon conditions which will be referred 
to in greater detail below. 


The main point is—If the hot oil 
is to be maintained at the proper tem- 
perature to obtain the greatest yield, 
the furnace burners must be adjusted 
to give the proper furnace tempera- 
ture. Some of the objects of con- 
trolling the furnace temperature are: 


A. To maintain uniform heat dis- 
tribution to the tubes in a tube still 
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tube still under automatic control. 


or below the shell in a shell still, 

B. To maintain a constant and con- 
tinuous heat application. 

C. To maintain a furnace tempera- 
ture as high as possible with regard 
to maximum life of the tubes and fur- 
nace masonry and to prevent 
heating. 


over- 


The Tube Still 


ET us first consider the tube still. 

Let us assume that we have a 
constant rate of flow through the tubes 
due to a constant pump speed con- 
trolled by a suitable regulator. With 
a constant throughput, if we maintain 
a constant furnace temperature, we 
will maintain a practically constant 




































































































































hot oil outlet temperature.  Exper- 
ience has shown that abnormal weather 
(Continued on Page 114) 
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ae Specialized 


equipment for giv- 
ing close control of 
fractions with positive 
end points. Bodies are 
of such a shape and 
weight that 
they 


can be 
placed on the top of 
the average fraction- 
ator or reflux tower 
without requiring 
super-structure. 
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Dependable 








(Continued from page 112) 


conditions may require adjustment of 
the furnace temperature, not because 
the furnace responds to such weather 
conditions because it is too well insu- 
lated, but because the oil line leading 
to the still while insulated, is not 
usually insulated for water and can 
be readily chilled by a cold rain or hail 
storm. 


Where a plant has steam operated 
pumps delivering oil to the tube still 
and they have sufficient steam and a 
suitable regulator to accurately control 
the pump speed, a constant throughput 
is easily obtained. Furthermore, where 
electric driven pumps are used and the 
power supply is constant, a constant 
throughput is readily obtained. 


Under such conditions, direct control 
of the furnace burners from the fur- 
nace temperature, will normally give a 
constant hot oil outlet temperature. 
Where, however, the steam capacity of 
the plant is insufficient, or the power 
supply for electric pumps is not Con- 
stant, the most satisfactory control of 
the burners is from the hot oil outlet 
temperature. A control of the burners 
can also be obtained from the fur- 
nace temperature with means in the 
controller for automatic adjustment if 
the hot oil outlet temperature varies 
from the desired temperature. 


Tests have shown that a much 
quicker correction can be made for 
any change in the furnace temperature 
if the primary control is from the fur- 
nace instead of from the hot oil leav- 
ing the still. This is natural because 
the furnace temperature changes ap- 
proximately 10° F. for a change in the 
hot oil temperature of 3° F. 


Furthermore, the changes in the hot 
oil temperature must necessarily lag 
some minutes behind changes in fur- 
nace temperature because primarily it 
is the change in the rate of through- 
put or the change in furnace tempera- 
ture which subsequently results in a 
change in hot oil temperature. 


Experiments have shown that where 
a unit is operating with insufficient 
steam to obtain a constant through- 
put and the regulator cannot function 
properly, what the operator does, pro- 
vided the hot oil outlet temperature 
changes, is not to change the fur- 
nace temperature but to readjust the 
pump speed so that with a greater or 
lesser steam supply, the pump actually 
maintains the same throughput. If the 
operator under such conditions changes 
the furnace temperature, the through- 
put would be constantly fluctuating 
and continual adjustments would be 
necessary, disturbing the heat balance 
to the furnace. To conform to what 
the operator does where such condi- 
tions exist, it is best that the con- 
troller maintain a constant furnace 
temperature and the pump speed regu- 
lated from the hot oil temperature 
to maintain a constant throughput re- 
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gardless of fluctuating steam pressure. 


Shell Still Control 


With shell stills, the problem is 
an easier one as we do not have 
the variable quantity, throughput. 
With a shell still, a constant 
furnace temperature can be auto- 
matically maintained to give a much 
better control than is possible with 
hand regulation and without considera- 
tion of any variables such as through- 
put. 


Control of Tower Temperature 


NOTHER vital temperature to be 

controlled in any refinery is the 
tower temperature. Control is easily 
obtained in relation to the outlet tem- 
perature of the tower. Proper control 
of this temperature generally speaking 
results in a uniform quality of the 
product. 

It does not necessarily mean that 
this quality will remain uniform under 
all conditions for a given tower tem- 
perature but it is a good index of 
quality. Accurate temperature control 
of towers used on the fractionating 
end of pressure stills has been ac- 
complished for some years with the so- 
called “on and off” type of tempera- 
ture control. 

This type of temperature controller 
makes a saw-tooth record line but the 
fluctuations to either side of normal 
are only a very few degrees. This 
so-called on and off control producing 
a saw-tooth record can now be re- 
placed by a proportional type of con- 
troller which makes a correction in re- 
lation to the amount of cooling medium 
required and which eliminates the con- 
stant ups and downs forming the 
peaks obtained with the on and off 
type of controller. 

Consideration has been given in 
connection with towers for crude stills 
to the following schemes which have 
possibilities, and experiments along 
this line are being tried. 

(A) To maintain a constant amount 
of reflux through the top of the crude 
tower, either “wet or dry trim.” 

(B) To vary the still temperature 
by means of the furnace so that heat 
input into the tower would be varied 
to maintain the desired vapor tempera- 
ture at the top of the tower. 


Pyrometers in Furnaces 


HILE the furnace temperature 

and the tower in a refinery are 
the chief temperatures to be auto- 
matically controlled, it is very desir- 
able that the furnace be equipped with 
several thermocouples connected to an 
indicating pyrometer with a switch or 
a multiple recording pyrometer so that 
the temperature throughout the fur- 
nace may be regulated to secure an 
even heat distribution to the tubes. A 
multiple recording pyrometer is par- 
ticularly desirable for this service as 
the various record lines representing 


the temperature of each thermocouple 
in the furnace can be held close to- 
gether and the chart will show whether 
even heat distribution is being ob- 
tained throughout the run. 

By means of a multiple automatic 
controller connected to several thermo- 
couples in the furnace an even heat 
distribution can be automatically 
maintained without hand adjustment. 

It is also desirable to have an in- 
dicating or recording pyrometer on the 
bottom, top and other points of the 
fractionating tower. These tempcra- 
tures enable the operator to know that 
the tower is doing the work that it 
should, that the refluxing is being done 
to the extent to be expected, that the 
majority of gases are not escaping 
without being properly refluxed and 
the heavier ends thrown back. 


Gas Analysis Apparatus 


YROMETERS and gas analysis ap- 

paratus are desirable on the flue 
gas circulating system to get the 
proper distribution of recirculating 
gas. For this application it is good 
practice to use a duplex recording 
meter showing on one side of the chart 
the CO, content of the recirculating 
gases, and on the other side of the 
chart, three temperatures: namely 
temperature of the stack, temperature 
of the flue gas entering the preheater, 
and temperature of the preheated air 
outlet from the air preheater. 

This enables the operator not only 
to determine the efficiency of the pre- 
heater but to regulate the temperature 
of the excess gases and the preheated 
air to the furnace from the standpoint 
of best economy as well as keeping the 
furnace full of hot gases. This latter 
thought, namely the keeping of fur- 
nace combustion chambers full of hot 
gas, is not to be discounted in any 
way. 

In fact, with the low rate of trans- 
fer of heat into oil, this is extremely 
important. In some cases it is found 
desirable to run at a comparatively 
low and inefficient CO, content, for ex- 
ample 6 per cent, to insure the pres- 
ence of a large amount of hot gases in 
the combustion chamber and thus pro- 
mote the rapid transfer of heat into 
the oil. 

This means that combustion effi- 
ciency is sacrificed under such condi- 
tions to give a greater rate of heat 
transfer to the oil. Automatic con- 
trol of the CO, content in the recircu- 
lating gases has been obtained in cer- 
tain refineries through the control of 
dampers or fans from an automatic 
CO: controller. 

Undoubtedly tremendous strides have 
been made in the last few years in the 
application of temperature measuring 
and control instruments in the process 
of oil refining. Undoubtedly great 
benefit is obtained where instruments 
are available to tell the operators ex- 
actly what temperatures are being 
maintained at various points in the 
process. 
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A Typical Mid-Continent Installation 
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in high temperature mono- 
lithic insulation which has 
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Opportunities to discuss in- 
sulation problems always 
welcome. 
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Insulating Products Company 
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EUM NEW 


Methods of Temperature Control 
in Refinery and Gasoline Plant 


HE importance of temperature 
[ indicators, recorders and _ con- 

trollers in refineries and natural 
gasoline plants is coming to be more 
proadly recognized through their vital 
relationship to standardized proce- 
dure, economy of operation, and uni- 
formity of quality in the finished 
product throughout a continuity of 
plant operations. 

In distillation units, fractionating 
towers, refrigerating processes, wax 
sweaters, etc., indicating thermom- 
eters are essential for the control of 
the various steps in operating pro- 
cedure, and the conversion of this in- 
dication to an infallible record form 
has made the application of the re- 
cording thermometer an equally vital 
aid in most efficient plant accom- 
plishments. 

Recording thermometers properly 
applied furnish an absolute check on 
the efficiency of employees and ap- 
paratus. In this connection we desire 
to quote from a recent article which 
sounds the keynote of the application 
of the recorder: 

“Recording thermometers are the 
compass for a plant operator. They 
chart the sea for the plant superin- 
tendent. They show him at the end 
of a day’s run whether or not the op- 
erators are. steering straight. The 
old timers will tell of determining 
boiler water levels by rapping the 
shell with a piece of pipe, or getting 
still temperatures by listening to the 
sizzle of tobacco juice. But today is 
the day of big business. Consolida- 
tion of smaller entities is natural. 
Big business has created big jobs 
and big men fill them, men who not 
only know how, but why. These men 
equip their plants with honest in- 
struments to safeguard their men and 
their investments and to guide the 
men toward efficiency. Recording in- 
struments are vital to the all impor- 
tant objective—net profits.” 


HE indicating and recording of 

temperatures is not only impor- 
tant to the operator to check the 
course of an individual run, but also 
to duplicate conditions once deter- 
mined as conducive to most efficient 
procedure. 

The development and application of 
the temperature regulator in oil re- 
fneries and gasoline plants is an 
outgrowth of the necessity and de- 
mand for accurate and standardized 
plant procedure, in a day when strict 
competition and smaller margins of 
Profit have made necessary strictest 
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economy and highest efficiency in all 
methods and practices. 

The importance of the automatic 
control of temperature is coming to 
be recognized throughout the refining 
industry and this recognition is at- 
tested to at present in the numerous 
and diversified installations of reg- 
ulator equipment and the different 
types of automatic control devices 
available for practically every proc- 
ess where temperature is a factor 
and automatic regulation is practical. 

In the manual control of tempera- 
ture conditions through hand regula- 
tion of valves, the most experienced 
operator can compensate for changes 
in temperatures only when — such 
changes have actually taken place 
and have shown themselves by read- 
ings on thermometers. 


UTOMATIC temperature  regu- 

lators possessed with a seem- 
ingly innate quality so-called the sixth 
sense of industry, anticipate changing 
temperatures and compensate for 
them automatically. 


The most’ successful temperature 
regulators on the market today rep- 
resent the culmination of years of 
research and development towards the 
production of instruments comprising 
the essentials of ruggedness, accuracy 
and dependability, and the successful 
application and adaptability of these 
instruments to the different processes 
in connection with which they are 
recommended. 

Automatic controls can be classi- 
fied as self-acting, air operated, elec- 
tric contact controls. 

The self-acting regulator is so called 
from the fact that no outside motive 
force is required for its operation. 
This instrument comprises the tube 
system and the valve. The tube sys- 
tem consists of a connecting tubing 
at one end of which is the sensitive 
bulb member, with the opposite end 
connected to a set of diaphragms 
joined directly to the valve. 

Through this valve, the heating me- 
dium flows to the apparatus under 
control. The tube system is partially 
filled with a liquid so that when heat 
is applied to the bulb, the vapor pres- 
sure set up in the system tends to 
expand the diaphragms which in turn 
control the movement of the valve. 

From the nature of its operation, 
the self-acting regulator is naturally 
not adaptable to extremely close tem- 
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perature regulation, and this factor 
naturally somewhat limits its appli- 
cation in refinery processes. How- 
ever, it is extensively used in 
connection with crude oil heating 
plants, located on leases, where the 
application of other types of con- 
trols is not feasible and extremely ac- 
curate regulation is not so important. 


HE air-operated temperature reg- 
ulator is one of the leading types 
of controlling devices that has been 
developed and in many cases stand- 
ardized upon in refinery process work. 
This controller involves two all im- 
portant units, one of which is the 
sensitive bulb member of the instru- 
ment, the other the air valve which 
controls the compressed air supply 
necessary for the operation of the 
diaphragm control valve. The sen- 
sitive bulb member of the instrument 
may be either a solid filled system 
filled with mercury under pressure or 
a hermetically sealed tube system 
partially filled with a volatile fluid, 
an instrument of this latter type be- 
ing called the vapor tension actuated 
type. 

With this instrument, when the bulb 
is subjected to an increase in tem- 
perature above the boiling point of 
the medium used in the tube system, 
a vapor pressure or tension is_ set 
up causing a capsular chamber in the 
instrument proper to expand and thus 
open the air valve which permits air 
to pass through the instrument to 
regulate the control valve in_ the 
cooling medium or heat medium sup- 
ply line. 

In the case of the mercury filled 
systems, the expansion or contraction 
of mercury under changing tempera- 
tures, operates a coil in the instru- 
ment proper, which correspondingly 
regulates the passage of compressed 
air through the instrument to operate 
the diaphragm or control valve. 

In vapor tension actuated regula- 
tors, temperatures can be controlled 
to a maximum of 660 degrees Fahr., 
while with mercury actuated systems, 
this maximum is 1000 degrees Fahr. 


TILL another type of air  op- 

erated control involves the expan- 
sion stem _ type. This regulator 
consists of a sensitive member made 
of two dissimilar metals. A_ brass 
tube fastened to the instrument con- 
tains a non-expanding stem, one end 
of which is held in position in a so- 
called stem box, the other end of 
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which operates against an air port 
on the expansion or contraction of the 
expanding stem. When heat is ap- 
plied to the regulator stem, the move- 
ment in respect to the air port con- 
trols the admission of compressed air 
which operates the diaphragm valve 
in the control line. 

The success of air operated tem- 
perature controls is due in large 
measure to the characteristic action 
of the diaphragm valve. The action 
of this valve is an immediate re- 
sponse to changing temperature con- 
ditions around the bulb of the 
regulator. The position of the valve 
disk is regulated both by the amount 
of compressed air allowed to pass 
through the regulator to the dia- 
phragm valve top, a spring action 
which normally holds the valve open, 
and the pressure of the medium in 
the control line. 

In actual operation, a balance of 
conditions is maintained so that the 
diaphragm valve throttles. The slight- 
est change in temperature in the ap- 
paratus under control, from any 
source whatsoever, will instantaneous- 
ly change the opening in the dia- 
phragm valve to compensate for the 
change in temperature. Through the 
throttling or breathing action of the 
control valve, a much smoother and 
more regular control can be accom- 
plished than where the movement of 
the control valve is limited to a full 
open, full closed, or fixed intermediate 
position. 


NE of the last developments in 

the air operated type of regu- 
lator is that instrument known as 
the thermo-time regulator designed 
for controlling temperatures in rela- 
tion to time. This instrument finds 
particular application in refinery proc- 
esses where it is desired to control 
temperatures in accordance with a 
predetermined time and temperature 
schedule. 

The temperature can be increased 
or decreased at a gradual or rapid 
rate, or a combination of both. In- 
corporated also in this instrument is 
a time device terminating the proc- 
ess at any time within the range 
specified. 

The electric contact type of control 
is used to control motor operated 
valves, contactors or other electrically 
operated apparatus. This instrument 
is adaptable to the control of tempera- 
tures from minus 40 degrees to plus 
1000 degrees Fahr. This instrument 
is operated by a liquid filled tube 
system. At one end of this is a 
sensitive bulb member, at the other 
end, a coil to which is attached a 
movable arm pivoted at one end and 
carrying an electric contact making 
surface at the free end. This com- 
mon mechanism moves in the path 
of an arc and is operated by the so- 
called maximum and minimum contact 
surfaces. 


The above instrument in refinery 
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processes is applicable in connection 
with refrigerating processes, for con- 
trolling the flow of brine, starting or 
stopping compressors, etc. 

For temperatures above 1000 de- 
grees Fahr., the type of electric con- 
tact control in wide use is that op- 
erating on the pyrometer principle. 
This control is essentially a pyrometer 
consisting of the thermocouple and 
indicator and connecting wires. A 
special timing mechanism is provided 
in the indicator so as to raise the 
swinging pointer at definite intervals. 
When the pointer is raised, it makes 
contact on either the high or low 
connection, which contact in turn op- 
erates the heat supplying medium 
through proper relays, motor valves, 
or contactors. 


HERE is hardly a process in the 

refining industry that operates on 
temperature and is adaptable to au- 
tomatic regulation that cannot be 
controlled automatically by a_ selec- 
tion of instruments from those de- 
scribed above. However, the selection 
of these instruments should be based 
on the thorough understanding of the 
make-up and details of the individual 
instruments in relationship to the par- 
ticular process in connection with 
which it is to be applied. 

While automatic control applied to 
various refinery processes is supposed 
to take care of variable conditions and 
fluctuations of temperature, the suc- 
cess of this accomplishment is largely 
possible only where care and consid- 
eration is exercised in the installation 
of the regulator equipment. For the 
success of any automatic control de- 
vice, much is dependent on_ the 
smoothness and consistency of the op- 
erating condition and no automatic 
control should be condemned for ap- 
parent failure to do its part until the 
operator was sure that his own op- 
erating conditions are _ sufficiently 
smooth and consistent as to make the 
application of automatic control feas- 
ible. 

In the selection of automatic con- 
trol equipment, special attention 
should be given to the type of in- 
strument selected, the type of con- 
nection used, the location of the sen- 
sitive bulb member of the regulator 
and the size of the control valve 
specified, for the correctness of these 
factors determines in large part the 
closeness, regularity and dependabil- 
ity of control that can be accom- 
plished. 


INCE the refining of crude oil is 

fundamentally based on tempera- 
ture conditions, the proper control of 
the temperature of distillation is high- 
ly important, both as a matter of con- 
servation of fuel and labor and as an 
aid in the close separation of the 
various crude oil constituents, to pro- 
duce maximum yields and consistent 
results. 


In fire distillation processes, gas oy 
oil fired stills, using one pipe burner, 
that is, a burner which induces ts 
own air for combustion, are adaptable 
to automatic regulation. This holds 
true in the case of both the so-calle 
batch and continuous processes. 

The thermo-time temperature regu. 
lator will control temperatures in 4 
batch still in accordance with a pre 
determined time and_ temperature 
schedule, or in other words, will con- 
trol temperatures in relation to time, 
In batch distillation, the rates of tem. 
perature rise can be maintained con- 
stant or varied, dependent on the spec. 
ifications as desired. 

The single-duty temperature regu- 
lator will control fixed temperatures 
in continuous type stills by regulat- 
ing the fuel supply to the burner by 
means of a diaphragm valve in the 
fuel supply line. For this purpose, 
the mercury actuated temperature 
regulator is widely used thoughout the 
industry. The peculiar characteristics 
of this instrument, the fact of its 
ruggedness of construction, that it 
will control temperatures to a max. 
imum of 1000 degrees Fahr., that the 
same closeness of control can be ob- 
tained at any point throughout _its 
range, make it one of the most satis- 
factory controls available for _ still 
temperature regulation. In actual op- 
eration today, mercury actuated reg- 
ulators are controlling temperatures 
as high as 750 degrees Fahr. to a 
closeness of control of less than 10 
degrees overall range. 


RREGULAR temperatures in steam 
stills are reflected both in the 
quantity of steam consumption, and the 
character of the recovered products. 
Close temperature regulation in steam 


stills results in a conservation of 
steam and uniformity in quality of 
distillate, whether this in rerun stills 
in refinery processes, or steam stills 
in natural gasoline plants. 

In natural gasoline plant operations, 
a high still temperature will overload 
the knockout box and result in the 
production of high end point and pos 
sibly off-color gasoline. A_ low still 
temperature results in improper strip. 
ping of the oil with attendant re- 
duction of plant output. 

Automatic controls will maintain 
constant temperatures in steam stills 
by regulating the amount of steam 
through a diaphragm valve in_ the 
steam supply line. Many operators 
prefer the expansion stem type reg- 
ulator for this purpose. Control here 
is also accomplished by the single- 
duty temperature regulator, and _ this 
type is many times preferred from 
the fact that the instrument proper 
can be located at a maximum dis- 
tance of 75 feet from the point of 
application of the sensitive bulb mem- 
ber. 

The double-duty temperature reg 
ulator will control temperatures 
steam stills where both live and ex 
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Oil Pumping Engine 


Here is the power plant that has 
the fewest possible number of 
parts to require attention, adjust- 
ment, repairs or replacement. 
After you've finished drilling, 
move in one of the Franklin Oil 
Pumping Engines. Any user will 
tell you that it can be operated at 
an extremely low fuel, water and 
lubricating cost. 


These pumpers come in 30, 40, 
50 and 75 Horse Power. Can 
be equipped with Reverse or 


One Way Clutch. 


Franklin Pumping Engines 


Gas Duniaied Engine 


After you've finished making 
hole, move your Drilling Engine 


to the next job and hook up a 
Franklin Gas Pumping Engine. 
Interchangeable on the same 
block without shifting a single 
bolt. These engines can show 
you a power, speed and flexibil- 
ity almost unbelievable. 


Say good-bye to the old “biler” 
and leam what real economy and 
freedom from trouble is like. Ask 
any Franklin user! 


FRANKLIN VALVELESS ENGINE CO. 
FRANKLIN, PENNA. 





haust steam are used for heating. 
This regulator connected to two dia- 
phragm valves, one in the exhaust 
and one in the live steam line, per- 
mits the necessary amount of exhaust 
steam to be used, and when heat 
from this source becomes insufficient, 
automatically opens the live steam 
line until the desired temperature has 
been reached. 


N NO phase of refinery plant op- 

erations has the success of air op- 
erated automatic controls been more 
amply demonstrated than in the ap- 
plication of these regulators to frac- 
tionating or bubble towers. 

The successful operation of frac- 
tionating towers is dependent on close 
control of the temperatures of the 
vapors passing from the top of the 
tower to the condenser. A constant 
temperature in the outlet vapor line 
from the tower results in the -pro- 
duction of a uniform grade of gaso- 
line. 

If the outlet vapor temperatures are 
high, the condensed gasoline will 
have a higher end point than desired, 
which will necessitate a redistillation 
of the product with consequent dis- 
tillation loss, interference of plant 
routine and needless expenditure of 
time and energy. If tower tempera- 
tures are low, the gasoline yield will 
be low, which obviously means a re- 
duction in plant output. Upon the 
closeness of tower temperature con- 
trol depends the completeness of re- 
covery of each light oil fraction. 

In natural gasoline plants, constant 
temperatures in the tower or knock- 
out box are of the same essential im- 
portance as in fractionating towers in 
crude oil refining, for temperatures 
as here carried determine the color, 
endpoint and the gravity of the re- 
covered gasoline. High temperatures 
at this point may mean an off-color 
product of higher end-point than de- 
sired, due possibly to some of the 
absorption oil being carried over. 

A low knock-out box temperature 
would materially reduce plant output. 
Gasoline knocked down with the heavy 
oil fractions in the knock-out box, or 
dephlegmator, will in many cases, be 
ultimately returned to the main cir- 
cuit of the absorption oil, possibly 
saturating it beyond its capacity for 
further absorption, and so causing the 
gasoline contained in the rich field 
gas to be rejected from the absorber 
through the denuded gas outlet. 


HE accurate control of tower 
temperatures through hand reg- 
ulation is difficult and impractical. 


Air operated automatic controls give 
the spontaneity of action and _ throt- 
tling of control valve which are con- 
ducive to efficient temperature reg- 
ulation with the accruing benefits at- 
tendant thereon. 


Single-duty temperature regulators 
are used extensively throughout the 
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refining industry for automatically ef- 
fecting tower temperature control. 
This regulator, in conjunction with a 
diaphragm valve in the cooling me- 
dium supply line, will automatically 
regulate the admission of the cooling 
medium to the tower in accordance 
with the temperature in the outlet 
vapor line. 

The expansion stem type of reg- 
ulator is also extensively used for 
tower temperature control, especially 
in natural gasoline plants. The fact, 
however, that the instrument proper 
is necessarily located immediately ad- 
jacent to the point of application of 
the sensitive bulb member, makes this 
instrument not as desirable as the 
single-duty regulator, which can _ be 
located at a distance as high as 75 
feet from the bulb. 

The success of automatic controls 
applied to towers is concretely evi- 
denced in the fact that in many gas- 
oline plants, these instruments have 
for years consistently and accurately 
held tower temperatures at the re- 
quired point of maximum output, and 
in no instances has temperature varied 
sufficiently to permit the production 
of off-color gasoline. 


N THE sweating of paraffin wax, 

the nature of the operation and 
the character of the material being 
processed makes the element of tem- 
perature control extremely important. 
Temperature regulation here involves 
a corresponding control of two factors; 
one, the temperature of the oven it- 
self, the other, the temperature of the 
water which circulates through’ the 
coils embedded in the wax cake. 

An undue increase in the tempera- 
ture of either the water or the room 
will melt out some of the desired 
product and in addition affect the wax 
cake to the extent that the final prod- 
uct will have a relatively high per- 
centage of oil. This occurrence also 
represents a needless expenditure of 
steam, 

An undue decrease in the tempera- 
ture of sweating will retard the proc- 
ess, the outer or exposed surfaces of 
the slack wax cake in the wax cake 
pans are chilled, thus arresting the 
flow of oil from the cake and upset- 
ting the balance that would be pos- 
sible if uniform temperatures were 
assured. 

In the manual control of the wax 
sweating process, considered in the 
light of the ordinary standards for 
determining proper conditions and 
maintenance of temperatures, human 


weaknesses and inconsistencies, nat- 
urally give rise to imperfections in 
control. 


Automatic air operated control in- 
telligently applied to wax sweaters 
will control both room and water tem- 
peratures in definite or variable re- 
lationship in accordance with a _ pre- 
determined time and _ temperature 
schedule. This accomplishment, through 











the maintenance of proper tempera- 
ture from representative conditions, 
and elimination of the human element 
will effect an economy over manually 
operated processes reflected Possibly 
in increased yield, higher quality 
product or conservation of time, steam 
and labor. This is in part possible by 
the type of control, where the valve 
action is immediately responsive to 
any changing temperature around the 
sensitive member of the regulator and 
throttles to compensate for this 
change. 


The successful application of con- 
trols to wax sweaters is not simply 
the application of a temperature reg- 
ulator to the control of a heating me- 
dium, but it is an engineering prob- 
lem in itself. The successful auto- 
matic control successfully applied to 
wax sweaters can be worked out only 
by one thoroughly acquainted with the 
peculiarities of construction and op- 
eration of wax sweaters and the dif- 
ferent types of regulator equipment 
in their relationship to wax sweater 
control requirement. 


New Maps for Oklahoma and Texas 


WASHINGTON, Sept. 19.—New edi- 
tions of oil and gas field maps of 
Oklahoma and Texas have been pub- 
lished by the U. S. Geological Survey. 
Names and locations of new pools 
and the location of many new wildcat 
wells are shown on the maps. The 
scale is sufficiently large so that new 
developments can be recorded, accord- 
ing to the survey. The maps are in 
colors. 


First-Aid Contest at Pittsburgh 


WASHINGTON. — Thirteen _ states 
were represented at the sixth inter- 
national first-aid and mine-rescue con- 
test held by the U. S. Bureau of 
Mines at Pittsburgh, Aug. 30 and 31, 
and Sept. 1. These states were to 
furnish 49 first-aid teams and 19 
mine-rescue teams representing coal 
and metal mines, quarries and oil 
producing operations. 


Prizes were to be awarded to the 
most efficient teams. Events were 
judged by doctors and expert laymen 
skilled in first-aid training and con- 
versant with the Bureau of Mines 
first-aid standards. 


KANSAS CITY, Mo.—Butler Mfg. 
Co. is making pipe that can be used 
as conduit, double well casing or in 
other ways, in diameters of 16 inches 
to 6 feet. The pipe is made of blue 
annealed copper steel or tank plates 
and machinery has been installed to 
handle and electrically weld this pipe. 
The pipe can be had in any length 
or gage. 
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Some Factors 


Concerning 


Petroleum 


Fractionation 


By W. A. Peters, Jr. 


have been thoroughly discussed 

at recent meetings of petroleum 
sections of various technical societies 
and in the journals, and it is evident 
that the importance of this subject 
to the petroleum refiner is receiving 
justified attention. The value of ef- 
fective fractionating apparatus is 
generally recognized by the more 
progressive refiners. 


The principles of the design of 
various types of towers and the kind 
of results that can be obtained from 
them are also well described in re- 
cent articles. Although many types 
of towers have been used, it appears 
that the bubble tower is rapidly be- 
coming the standard equipment for 
petroleum work. Nevertheless, a few 
towers of other types are found and 
we still hear arguments, for example, 
as to the comparative efficiency of 
the packed tower and the bubble 
tower. 


Tis principles of fractionation 


The reason that this discussion has 
not been settled sooner may be that 
there is still some confusion as to 
the meaning of the term “efficiency” 
as applied to fractionating towers.— 
It is really meaningless to compare 
the so-called “efficiency” of two types 
of towers. Any tower which acts as 
a counter current scrubber can be 
built to give the same separation for 
the same fuel consumption as any 
other tower. One tower may be five 
times as high as the other and it 
might be said that the lowest tower 
was the most efficient per foot of 
height. However, the lower tower 
might be much larger in diameter so 
that the higher tower would be more 
efficient per cubic foot of volume. 


Neither of these points interests 
us directly; we only want to know 
Which tower of two that do exactly 
the same work will cost less and we 
are interested not only in the first 
cost, but in all the costs that may 
be charged against the tower, such 
as structure, upkeep, replacements and 
even the possible extra cost of pump- 
Ing reflux to an additional height. By 
such means it can be determined what 
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type of tower is the most economical. 


HOROUGH tests on small packed 

towers indicated that certain 
types of packed towers might be 
more economical than bubble towers, 
but when these packings were tested 
on a larger scale the results were 
generally not good, due to irregular- 
ity of distribution of the vapor and 
liquid, and the bubble tower remained 
the standard in those industries where 
sharp separations were demanded. 


It should not be inferred from this 
that the bubble tower is universally 
more economical than any other type. 
The packed tower is still more eco- 
nomical for handling very corrosive 
materials, such as mixtures of nitric 
and sulfuric acids and water. 


The discovery of a cheap _ alloy 
which will resist these acids may al- 
ter this condition and lead to the 
introduction of bubble towers in acid 
plants. It was proved long ago that 
the bubble tower was the most eco- 
nomical in the alcohol industry and 
in many others where comparatively 
non-corrosive liquids are handled. 


It is rapidly being proved that the 
bubble tower is more economical, i.e. 
has a lower ultimate cost than any 
other type of tower for petroleum re- 
fining. The reason that this was not 
more generally admitted before is that 
formerly, sharply cut petroleum prod- 
ucts were not required, nor was it 
customary to analyze the products as 
earefully as is now done. We can 
now tell within half a per cent how 
much material of a given end boiling 
point there is in a given crude and 
decide for instance how much is to 
be put into the gasoline and how 
much into the kerosene. 


The laboratory fractionating appar- 
atus used for this exact analysis is 
shown in figure 1. This apparatus is 
used for determining the boiling point 
curve up to about 600 degrees Fahr. 
Above this point vacuum must be 
used. Such an apparatus eliminates 
much of the uncertainty regarding 
possible yields in petroleum refining 
and makes it possible to operate with 
the same close control that has long 
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‘HE general principles of the de- 

sign of the bubble tower are well 
known and it is not necessary to dis- 
cuss here the importance of such 
factors as plate spacing, depth of 
seal, etc. as affecting the operation 
and the capacity of a _ tower. A 
great deal of work has been done to 
determine the best arrangement of 
bubble caps, down pipes, etc. to ob- 
tain the maximum capacity and the 
sharpest separation with the fewest 
number of plates under many dif- 
ferent conditions of operation, both at 
atmospheric pressure and under high 
pressure and high vacuum. 

It is not sufficient that the bubbles 
from a single test cap should dis- 
tribute properly, but the distribution 
of bubbles over a large plate must be 
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even. Figure 2 shows a 5-foot diam- 
eter plate working at moderate ca- 
pacity and Figure 3 shows the same 
plate at high capacity. It will be 
noted that especially at high capacity 
the surface is an even mass of foam; 
it is impossible to tell where the caps 
are. These results were obtained with 
circular caps. 


Caps of other shapes such as rec- 
tangular caps and other caps with 
parallel sides were tried and in no 
case were the results as good as with 
the circular caps. 


It will also be noted that there is 
a baffle dividing the plate and that 
the downpipe crosses through this 
baffle. The liquid has to travel through 
a longer, narrower path than if it 
entered on one side of the plate and 
discharged on the other. Further- 
more, the liquid is flowing in the 
same direction on all plates so that 
the contact of vapor and liquid on 
successive plates is substantially 
counter-current. 


This is not the case with the ordi- 
nary type of plate or the plate with 
multiple downpipes on which the li- 
quid flows in one direction on one 
plate and the opposite direction at 
similar points on the plates above 
and below. The arrangement of plate 
shown in Figure 2 on which several 
patent applications are pending, gives 
especially good results when the flow 
of liquid reflux is small compared to 
the vapors. 


HIS type of plate made of steel 

with steel baffle has been used 
for alcohol work, but it has worked 
out especially well for petroleum 
work. Towers which have been in use 
for several years have been inspected 
and corrosion of the plates found to be 
hardly appreciable even with a cor- 
rosive crude and where the cast iron 
caps have corroded sufficiently to form 
a scale in the slots. 


In order to take care of any pos- 
sible scaling of the caps the towers 
are built with a large manhole at 
each plate. It was occasionally noted 
that a plate directly below a reflux 
cooling coil would corrode where the 
cold condensate dripped onto it and 
this corrosion was the same whether 
the plate was made of steel or cast 
iron. In such cases, however, the 
cooling coil in the top of the tower 
corroded very rapidly. These cooling 
coils have generally been discarded 
and other arrangements made for fur- 
nishing reflux to the top of the tower. 

Equally as important as the details 
of design of the tower is the arrange- 
ment of towers in a system to give 
the desired cuts for smallest invest- 
ment in equipment and the lowest 
fuel consumption. Here again it is 
a question of economy and not of 
obtaining the sharpest possible cuts, 
in fact it is not economical to cut 
too sharply and as has been pointed 
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out before there is a tendency to 
go too far in this direction. 


APS between the Engler curves 
of successive cuts may be a sign 
of uneconomical operation. The 
sharpness of cuts will depend on the 
arrangement of the apparatus and on 
the relative values of the product and 
each case will have to be determined 
separately. Two examples will be 
given for illustration, first the separa- 
tion of a kerosene cut drawn from the 
side of a large column where a small 
auxiliary column is provided for strip- 
ping kerosene with steam and second, 
the separation between gasoline and 
kerosene in a battery of shell stills 
with columns. 
The Engler curves of the products 


obtained in the first case are shown 
in Figure 4. Curve 1 shows ap- 
proximately the type of gasoline that 
would be obtained and curves 2, 3, 
4 and 5 show the kerosene obtained 
with various amounts of steam in 
the stripping column. Curve 2 shows 
product when using no steam and 
curve 3 when using a very small 
amount of steam. 

To obtain the product 5 requires 
the use of many times as much steam 
as is required to make the product 
3. When all the factors entering 
into the situation are considered it 
is found that the additional steam 
required to make product 5 is not 
justified by the increased yield of gas- 
oline obtained. It is seen that a 
comparatively small amount of steam 
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1—Laboratory fractionating apparatus at University of Michigan 
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makes a large difference in the ini- 
tial boiling point of the kerosene and 
increasing amounts of steam make 
relatively less difference. 

It is interesting to note that if the 
stripping were done by reboiling the 
kerosene with heat furnished to the 
base of the stripper, it would be 
found that a small amount of heat 
would make comparatively little differ- 
ence in the initial boiling point of the 
kerosene and that increasing amounts 
of heat would make a much greater 
difference, so that the choice of the 
most economical means of stripping 
will depend, among other things, on 
the sharpness of the separation de- 
sired. 


The second case to be considered is 
a shell still battery with and with- 
out fractioning towers. Figure 5 
shows the kind of results obtained on 
the third and fourth stills of a_ bat- 
tery with no towers. No __ definite 
products are made and the whole dis- 
tillate must be rerun. Figure 6 
shows the type of products after the 
battery was equipped with bubble 
towers. Using the same ratio of heat 
exchange, the fuel cost with the bub- 
ble towers would be about $1.55 per 
1000 barrels more than without the 
bubble towers, but the cost of re: 
running products obtained without 
towers far more than offsets the 
additional cost of operation of battery 
with towers. 


NE of the most complicated 

problems to be determined in 
connection with tube still operation 
is the method of heating and vapori- 
zing the crude. A careful comparison 
of the results of vaporizing a sample 
of crude by different methods has 
been made by Leslie and Good.* 

Two methods of vaporization in 
particular, single flash and successive 
flash, were studied. By single flash 
vaporization is meant the method of 


*J. Ind. Eng. Chem., 19, 453-60, 


(1927). 
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Fig. 2— A 5-foot bubble tower plate working ct modercte capacity 











bringing the whole sample of crude 
to a given temperature and allowing 
vaporization to take place at that 
temperature; all the vapors. being 
maintained in intimate contact with 
residue until vaporization is complete. 
Substantially single flash vaporization 
takes place in the vaporizer of a pipe 
still unit when the crude is heated and 
the whole crude runs to the vaporizer. 
If the vaporizer contains stripping 
plates or if steam is added, the vapor- 
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Fig. 3—The 
























same plate working at high capacity 





ization will not be strictly single flash, 
but will approach it more or less 
closely. 

By successive flash vaporization is 
meant the method by which _ the 
crude is vaporized in several stages, 
vapor being removed at each stage 
and the bottoms reheated for further 
vaporization. It is obvious that at 
a given temperature more distillate 


would be produced by single than by 
successive flash vaporization, since the 
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lighter material would act as a gas 
and carry over heavier products just 
as in steam distillation. 

It is not so obvious that the yield 
of material of any given end point 
might be greater by single than by 
successive flash distillation and yet 
this was found to be the case. It was 
also found that the gross heat re- 
quired to produce a given amount of 
distillate was less by single than by 
successive flash distillation. 

From these two facts it might be 
argued that the single flash method 
would be the most economical way to 
distill a crude. However, a thorough 
study of the whole problem shows 
that this is not the case, where a 
large percentage of the crude is to 
be taken off as a_ distillate. The 
gross heat required by single flash is 
less, but much of this heat is not 
recoverable since it must be taken 
out of the system at a low tempera- 
ture level. 

It is assumed in these comparisons 
that the stills in either case have the 
same efficiency. Actually the differ- 
ence in efficiency of different types 
of stills will make a greater difference 
in fuel consumption than any other 
point in the design, provided a rea- 
sonable amount of heat is recovered 
by exchangers. It is, therefore, of 
first importance to have a still that 
will operate at a high overall thermal 
efficiency. The successive flash sys- 
tem for large capacities, also for 
running to low residues, is more 
economical from the standpoint of 
first cost and upkeep of plant on ac- 
count of the larger columns and con- 
densers required for the single flash 
method. The differences in first cost 
are not great for plants of 5000- 
barrel per day capacity, but for 
larger capacities the differences be- 
come appreciable. 

While first cost of plant merits 
serious consideration, it should be 
emphasized that first cost is rarely 
the determining factor. 


SYRACUSE, N. Y.—Crouse-Hinds 
Co., with headquarters here, has off 
the press bulletin No. 93 describing 
its type ARB vapor proof fixtures for 
use with concealed conduit to be 
mounted on condulets or on outlet 
boxes, mounted flush with the well or 
ceiling. Priees and other necessary 
information are included. 


DETROIT, Mich—A new line of 
trucks designed for speed and power 
has just been placed on the market 
by Graham Bros., the truck division 
of Dodge Bros., Inc. 

The new truck has a six cylinder 
2-ton chassis and is made in three 
types. The engine, four speed heavy 
duty transmission, four-wheel hy- 
draulic brakes and low price are de- 
scribed by the company as features 
of the new truck. 
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Fig. 6—Continuous battery with bubble towers 
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rigs when electric power is used. 
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chain drive bandwheel 
Write for Bulletin 31 
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Recent 
Pipe Still 


Development 


By John Primrose 


Tube still and fractionating tower in Pennsylvania field runing to cylinder stock bottoms. 


developed very rapidly during 

the last few years in the direc- 
tion of securing larger yields of bet- 
ter products at reduced cost. One of 
the outstanding features of this de- 
velopment is the more extensive use 
of the pipe or tube still as it is now 
perhaps more correctly called. Many 
installations of tube still, in com- 
bination with fractionating columns 
and liquid and vapor heat exchangers, 
are in constant service for all sorts 
of refining processes. 


Tee art of refining petroleum has 


The performance of these’ units 
over a period of years has demon- 
strated beyond all question the sound- 
ness of the original conception and 
the practicability of the design and 
construction. 

The improvement, resulting from 
the operation of such distilling units, 
is due largely to heating the oil to 
the high temperature required to 
evaporate the fractions that boil at 
the higher temperatures and supply- 
ing the latent heat of evaporation at 
these high temperatures without de- 
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stroying any of the oil by over-heat- 
ing. 

It is possible to supply the requisite 
heat in this manner in tube stills, 
which therefore are essential to the 
successful operation of such _ units. 
The composite oil vapor thus _ pro- 
duced is passed through a column and 
fractionated into sweet commercial 
products to boiling point’ specifica- 
tions, entirely eliminating rerunning, 
and greatly reducing subsequent treat- 
ing operations. 


LARGE part of the heat re- 

quired in the distilling opera- 
tion is recovered by the vapor and 
liquid heat exchanger, and used in the 
preliminary heating of the charge to 
the tube still, greatly reducing the 
fuel consumption of the still. Op- 
erating in this way, yields of light 
product are obtained in excess of 
those indicated by the standard lab- 
oratory Engler distillations and equal 
to those shown by the Hempel col- 
umn, due to the absence of detrimen- 
tal cracking because of effective heat- 


ing, without overheating, and effi- 
cient fractionation in the column. 

The strongest evidence of this is 
the improved yield of the more val- 
uable highly viscous oils, which crack 
easily, and are the most difficult to 
fractionate. 


Such oils are now produced contin- 
uously from tube still distilling units 
with a fuel and steam consumption 
much less than required to reduce 
these oils to viscosity and flash in 
shell stills, and in much shorter time. 
The steam consumption should not be 
more than 10 to 15 pounds per bar- 
rel, as compared with several times 
this amount in shell stills. 

This saving of steam is an impor- 
tant item in reducing refining costs 
and can be taken full advantage of 
by using the exhaust steam from the 
charging pump of the tube still, 
which, when superheated in a section 
of the tube still, is sufficient to run 
most crudes to a 5 per cent bottom. 
These results can only be obtained 
when the heat required in the proc- 
ess is supplied to and absorbed by the 











oil uniformly and at a rate which will 
not overheat or break down the deli- 
cate molecular structure of the ma- 
terial being treated. 


HIS requirement necessitates the 

most careful design and construc- 
tion and a thorough knowledge of the 
principles involved. The experience 
gained during recent years, however, 
has made it possible to produce ap- 
paratus which will unerringly accom- 
plish these results. Evidently it is of 
prime importance that all of the oil 
is heated to the maximum tempera- 
ture required and none of it heated 
to a higher temperature. <A _ very 
definite and positive control of the 
oil and of the heating apparatus is 
therefore necessary during the heat- 
ing operation. 


The development of the modern tube 
still has made it possible to accom- 
plish these requirements most effec- 
tively and efficiently. The stream of 
oil being heated in passing through a 
tube still travels at a definite rate of 
speed, controlled positively by the 
charging pumps, gradually increas- 
ing in velocity as the hotter tubes of 
the still are reached, because of the 
increased volume of the oil, due to the 
increase in temperature and the for- 
mation of vapor bubbles in the oil 
stream. 


These bubbles increase in size as 
the tube still outlet is approached, 
due to the reduction of head pressure 
so that the greatest velocity is 
reached at the tube still outlet after 
passing through the hottest tubes. 
A high velocity is necessary, not only 
to insure a mixing flow and conse- 
quent uniform heating of the oil 
stream, but also to insure the absorp- 
tion of heat in the shortest possible 
time of contact with the heating sur- 
face if cracking of the oil is to be 
avoided. 


fe HAS been conclusively demon- 
strated that oil, particularly the 
heavier fractions, if kept at tem- 
peratures considerably below the tem- 
perature usual for commercial crack- 
ing, will suffer sufficient molecular 
change to greatly reduce the yields 
of the more viscous material or in- 
crease the difficulty of treating the 
lighter products to stabilize color. 
Therefore, the purpose for which the 
tube still is to be used must be care- 
fully considered in the design and pro- 
portions. 


If the tube still is to be used to 
recover the products contained in the 
original crude, it is essential to ac- 
complish the heating as rapidly as 
possible; but, on the other hand, if 
the tube still is to function as the 
heating element of a cracking proc- 
ess where a degree of molecular 
change is the result desired, then it 
is of importance to provide for a 
period of contact with the heating 
surface of sufficient length to ac- 
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JOHN PRIMROSE 


Mr. Primrose was _ graduated 
from McGill University in 1895 
with the degree of B. A. Sc. In 
the same year he entered the en- 
gineering department of Henry R. 
Worthington where he remained 
until 1901. He became chief engi- 
neer of the Power Specialty Co. 
in 1901, holding that position until 
1920, when he took full charge of 
all oil refinery work for the com- 
pany. He is now vice president of 
the Power Specialty Co. 
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complish the degree of reaction de- 
sirable in the heating element. 

Too long a contact with surface at 
too high a temperature, will result in 
formation of much carbon and fixed 
gas without materially increasing the 
yield of condensable light vapor. 

Tube stills were originally used in 
cracking processes largely because the 
charge had to be heated under pres- 
sure. It was soon found possible to 
first heat the oil to a temperature 
where the reaction becomes active, 
afterwards holding the oil in contact 
with heating surface, having a tem- 
perature but little above that of the 
oil flowing through it until the de- 
gree of reaction desired in the heating 
element was realized. 

Many tube stills are in successful 
operation as pressure stills for crack- 
ing, and many others, are in equally 
successful operation where it is es- 
sential to avoid cracking. The ability 
to meet such divergent requirements 
demonstrates conclusively the adapta- 
bility of the tube still and the con- 
trol it is possible to achieve by care- 
ful design and construction. 


UCH less skill is necessary to 
operate a tube still than is re- 
quired to produce results from shell 
stills. Often the success of shell still 
operation depends to such an extent 








on the skill of the operator that, when 
he slips, quantities of valuable ma- 
terial are degraded. Most of these 
operators have gained their skill by 
practical experience, without much 
real knowledge of the principles in 
volved in the operation they are con- 
ducting. Any unusual circumstance 
or change in conditions, outside of 
their experience, would therefore be 
embarrassing. 

The condition governing the opera- 
tion of a tube still can be definitely 
determined by the laboratory before 
starting and the still can be operated 
to produce the temperature found best 
suited for the purpose. The operator 
requires only sufficient intelligence to 
control his pump to give the prede- 
termined throughput and to contro! 
his fire to maintain a predetermined 
temperature at the tube still outlet. 


Both throughput and temperature 
are under simple and positive contro] 
and can be varied from time to time 
if laboratory checks on the products 
indicate a slight change in tempera- 
ture or throughput desirable. The 
volume of oil contained in a tube still 
is so small that adjustments of this 
sort can be made very rapidly and 
any change in operating conditions 
are immediately reflected in the prod- 
ucts. 

No particular skill or knowledge of 
oil refining on the part of the oper- 
ator of a tube still is necessary. It 
is only necessary that such an op- 
erator carry out very simple and defi- 
nite instructions. 


UBE still construction very close- 

ly resembles in appearance that 
of the ordinary water tube steam 
boiler and the operation of each is 
closely similar. The tube still pos- 
sesses all of the advantages of the 
water tube boiler when compared with 
horizontal return tubular’ construc- 
tion, with the added advantage that 
the circulation is positively controlled 
by the feed pump and the absence of 
a water level which requires constant 
watchfulness. 


In other respects the operations are 
closely similar. The thermal  effi- 
ciency of the modern tube still com- 
pares very favorably with the best 
steam boiler practice. Solid, liquid, 
or gaseous fuels are used and burned 
in combustion chambers of sufficient 
volume to insure complete combustion 
with minimum excess air. 

Excessive furnace temperatures are 
avoided by exposing heating surface 
directly to the fire but located so as 
to be out of the path of furnace gas. 
Surface thus located absorbs heat by 
radiation and cools the furnace with 
out overheating. The proper furnace 
volume and extent of radiant heat ab- 
sorbing surface are governed by the 
quantity of fuel burned and can be 
definitely determined. 

The furnace gases, before reaching 
the main flue, pass over a bank of 
heating surface, so arranged that the 
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Four tube stills installed at the Point Breeze 


flow of oil through the tubes of the 
heating surface is counter-current to 
the flow of furnace gases passing over 


the outside of the tubes. In this 
way, the furnace gases just before 
entering the flue, are in contact with 
the entering oil at the lowest tem- 
perature, cooling the furnace gases 
to the greatest extent possible by 
means of the oil flowing through the 
tubes. 

In some cases the temperature of 
the oil entering the still is so high 
that the furnace gases enter the flue 
at 700 degrees Fahr. and above. In 
such cases air preheaters are em- 
ployed and the air supplied to the 
furnace is heated by the heat re- 
covered from the hot flue gas which 
‘an be cooled in this way to 300 or 
350 degrees Fahr., resulting in a ther- 
mal efficiency of the tube still and 
air preheater of 85 per cent or more. 
The economic values, however, of the 
air heater and installation, depends 
entirely on the values of the fuel 
available. 


'N MANY eases, the cost of fuel is 
not sufficient to warrant the in- 
creased investment, operating charges 
and maintenance, and it is better 
economy to operate at lower thermal 
efficiency without the air preheater. 
An important advantage of the 
tube still construction is the ease with 
which the heating surface can be 
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refinery of the Atlantic Refirina Co. There 
the several refineries of this company. 


cleaned both inside and out. In order 
to thoroughly clean shell stills, it is 
often necessary to cool off the furnace 
and shell sufficiently to permit of 
opening and entering the shell and 
removing the accumulated coke or 
silt by hand. 

This is a lengthy proceeding, 
quiring the still to be out of com- 
mission for long periods. The conse- 
quent loss of production, combined 
with labor cost, results in a consid- 
erable expense item. All of the tubes 
of a tube still are readily accessible 
for cleaning inside and out from out- 
side the setting, and consequently it 
is not necessary to cool off the fur- 
nace or setting to thoroughly clean 
the still. 


re- 


HE outside of the tubes are all 

readily visible when the still is in 
commission and soot or dust is easily 
removed by a steam or air jet me- 
chanically operated or manipulated by 
hand. It is only necessary to shut 
off the fire and empty the still when 
the inside of the tubes become so 
foul that the transfer of heat to the 
oil is materially interrupted. 

When this happens, the fire is shut 
off, the small quantity of oil con- 
tained in the tubes drained and the 
still steamed out with very little 
loss of time or material. Hand hole 
plugs are then removed from open- 
ings opposite the end of each tube, 
easily accessible from outside through 


are 





a total of 29 tubular heaters in operation in 


of the 


doors provided in the sides 
operated 


setting, and mechanically 
tube cleaners are run through the 
tubes. When this is finished, the 
hand hole plugs are replaced, the still 
recharged and put into commission 
again in a few hours time, with a 
minimum loss of time and labor cost. 


HE need of cleaning the inside of 

the tubes of a tube still is de- 
termined by the service it performs. 
Many tube stills running on crude 
are regularly in operation for three to 
four months without shutting down, 
and when down, are cleaned and on 
stream again in six to eight hours. 
Tube stills used with some cracking 
processes, when it is necessary to pro- 
duce some coke in the tubes, are out 
of commission more frequently, the 
time on stream being determined by 
the nature of the process, but invari- 
ably the length of time off stream for 
cleaning is determined by the time 
required to remove coke from the bal- 
ance of the equipment and not by the 
tube still. 


Complete control and visibility of 
the outside of the heating surface 
while in operation and the ease with 
which thorough cleaning can be ac- 
complished, very logically results in 
extremely low cost of maintenance. 
The conditions of operation dictated 
by the service demanded of the still, 
determine the amount of maintenance 
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required, and on cracking units where 
coke is produced in the tubes is nat- 
urally highest, crude units have been 
in operation for many years with- 
out a single tube renewal. 

Tube renewals are confined, for the 
most part, to the radiant elements and 
are easily made, without serious in- 
terruption of service, with consider- 
ably less disturbance of operation than 
is usually the case in replacing a rup- 
tured tube in a water tube steam 
boiler. 

It is only necessary to shut off the 
fire, drain and steam out the still, 
remove the damaged tube, or tubes, 
and replace them with others, all of 
which is accomplished from outside 
without cooling of the setting, and 
with a minimum of effort and lost 
time. This compares very favorable 
with loss in time, material and labor 
necessary to repair a bulge or blister 
in the bottom sheet of a shell still. 


HE maintenance of the settings 

of tube stills is also comparative- 
ly low because the brick work of the 
settings is securely bonded and sup- 
ported independently of the heating 
surface of the still. Ample provision 
for expansion relieves the brick set- 
ting of strains produced by expansion 
and contraction of the heating surface 
of the still which is in no way depend- 
ent on the brick work of the setting 
for support. The temperature of the 
furnace is of necessity limited to avoid 
overheating the oil or the heating 
surface, and consequently a furnace 
lining built with a good grade of fire 
brick will last indefinitely. 

It is not, perhaps, generally recog- 
nized, but the truth is that a distilling 
unit of tube still and single tower 
type possesses great flexibility, and 
by simple adjustment of controls, can 
be adapted to meet a wide range of 
requirements. A tube still and single 
tower installation has been used to 
top gasoline only from 11,000 bar- 
rels per day of Mid-Continent crude, 
the remaining bottoms going to crack- 
ing units. Later on, this same unit 
was used to recover light and heavy 
gasoline, kerosene, gas oil and fuel 
oil bottoms, and during this opera- 
tion, a sizable throughput of pressure 
distillate was re-run as well. This 
same outfit has also been successfully 
used to run Mid-Continent crude to 
cylinder stock bottoms, taking over- 
head gasoline, kerosene, gas oil, press- 
able wax distillate and a wax slop 
stream with a throughput between 
5000 and 5500 barrels per day. 

No effort was made to provide for 
taking off a greater number of 
streams, but it would have been quite 
possible to have provided for splitting 
any one or all of the products made 
into closer boiling point fractions. 

It is doubtful if a continuous bat- 
tery of shell stills possesses equal 
flexibility, particularly as the tube 
still unit produces sharp cuts exactly 
to boiling point specifications, and at 
the same time cylinder stock to vis- 
cosity and flash without re-running. 
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Centrifugal Hot Ol Pumps 


By W. R. Layne 


HE centrifugal hot oil pump is 

one of the most highly specialized 
pieces of pumping equipment in use at 
the present time. By “hot oil” is 
meant oil at temperature above 550 
degrees Fahr. and usually from 1725 
degrees to 850 degrees Fahr.—tem- 
perature far above the flash point of 
the oil being pumped. These temper- 
atures are encountered in most of the 
cracking processes and the pumps are 
used for forcing the oil through the 
heating element. 

In the early types of cracking stills, 
circulation of the oil through the 
heating element was obtained by 
the so-called thermo-syphon principle, 
probably merely an application of 
steam boiler practice to “oil boiling.” 
It was soon evident that accelerated 
circulation would yield increased dis- 
tillation rates and would, in addition 
decrease the rate of carbon de- 
posit in the heating tubes. Both of 
these features were of great impor- 
tance. In the case of one cracking 
process that was in general use and 
was already soundly established on a 
commercial basis, the application of 
the centrifugal hot oil pump resulted 
in an increase of throughput amount- 
ing to 100 per cent. 

As early as 1917, it became evi- 
dent that more circulation was desir- 
able in oil cracking, and the still op- 
erators began to search for a pump 


suitable for this purpose. Here was 
an entirely new pumping’ problem 
with many complications introduced, 


due to the high temperature, and high 
pressure. Safety of operation was the 
first consideration. It was soon rec- 
ognized that none of the then exist- 
ing types of pumps were suitable for 
this service. The old-fashioned cast 
iron pumps, with simple, _ shallow 
stuffing boxes, and weak casing 
joints, not only were inefficient and 
unreliable, but were a positive men- 
ace to the lives of the operators. 


HE first highly specialized pump 

for this purpose to make its ap- 
pearance, was of the reciprocating 
type. This was quite natural when 
we remember the great priority of de- 
velopment of the reciprocating pump 
over that of the centrifugal. To most 
minds the word pump carried the idea 
of pistons, cylinders and valves, rather 
than any suggestion of the smoothly 
rotating impeller of the centrifugal 
pump. 

These first hot oil pumps were, 
therefore, of the reciprocating type, 
and more particularly were of that 
class now known as “surge pumps.” 
In the smaller capacities, with which 
the first trials were made, these 
pumps worked very much better than 
anything that had been used before. 
After a trial of one or two small 





Mr. Layne, who has been for 
the past three years in charge of 
the oil pump division of Byron- 
Jackson Pump Manufacturing Co., 
claims the distinction of being the 
designer and builder of the first 
centrifugal hot oil pump for han- 
dling of oil up to 850 degrees F. 
The first of these pumps was built 
in 1919 while Mr. Layne was em- 
ployed as pump specialist at the 
Richmond, Cal. refinery of the 
Standard Oil Co. of California. 

During his connection with the 
Standard, from 1918 to 1924, Mr. 
Layne was in charge of all pump- 
ing problems, design, construction 
and operation of refinery equip- 
ment at the Richmond plant. 

Since his graduation as an elec- 
trical engineer from the Univer- 
sity of California in 1906, Mr. 
Layne has held many electrical 
engineering jobs. He has worked 
on the sales force of the General 
Electric Co.; was principal owner 
and manager of the Sebastopol 
Light, Power & Water Co., Se- 
bastopol, Calif. from 1909 to 1912; 
and chief engineer and manager 
of manufacturing for Valveless 
Pump Co., Portland, Ore. from 
1916 to 1918. 
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units, one of the large oil refining 
companies in California decided to 
build a battery of some 15 large 
pumps of this type. These pumps 
were completed and set to work han- 
dling oil at 825 degrees Fahr. They 
gave considerable trouble. 

The possibilities of the centrifuga! 
pump had been discussed. The weight 
of opinion seemed to be against it, and 
it was only under the pressure of 
dire necessity that the men in author- 
ity finally consented to its trial. With 
much misgiving it was decided to 
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Engineers see these tanks 
and buildings in the FIELD! 


Butler is helping engineers solve storage 
problems. Butler Welded and Bolted 
Tanks protect oil. Butler Buildings pro- 
tect oil products, machinery and men. 


HERE field conditions permit, Butler 

Welded Tanks are recommended. They are 

welded throughout and tested under air pressure. 

Butler Welder Oil Field Tank In other places Butler Bolted Vapor Pressure 

Tanks are recommended. They are designed. to 

jal withstand a pressure of two pounds and a vacuum 

i \ of four ounces in all sizes, 14 feet 11 inches in 

ron- diameter and smaller, and a pressure of one pound 

— and no vacuum in sizes 21 feet 1 inch in diameter. 
first Write for ‘‘Oil Field Tanks’’ Catalog. 

a 
9 UTLER Bolted Tanks are dependable in size 


em- 


_ and position of all holes. Giant machinery 
am | punch all holes.. The number of sheets and seams 
the a. in one tank is reduced because Butler sheets are 


Mr. 7 ‘i 
mp- large. Fewer leaks result. Less handling is re- 


“9 a ao quired. The clean-out is 2 feet by 4 feet. All bolts 
are removable from the outside! Send for ‘‘Oil 
nee Field Tanks” Catalog today. 
Butler Bolted Tank 


NGINEERS find that Butler 

Ready-Made Steel Buildings fit 
nicely into their oil field plans. Con- 
venient, economical. Used as gaso- 
line plants, compressor houses, engine 
houses, power houses, belt houses, 
etc. Made of 24 gage galvanized 
steel with deeply paneled corruga- 
tions. Complete catalog sent on re- 
quest. Ask for a copy. 


Butler Ready-Made Steel Building 


Butler Mfg. Co. 


Kansas City, Mo. Minneapolis, Minn. 
PRODUCTS New York Office: Room 701, 44 Whitehall St. 
— Butler Products include: Ready-Made Steel Buildings, Cans, Funnels, Buckets, 


Measuring Pumps, Truck Tanks, Underground Tanks, 
Storage Tanks, Bolted Tanks, etc. 
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build one small pump of this type, 
having a capacity of about 350 G.P.M. 
against a differential head of about 
20 pounds per square inch. 

This pump was of the vertical type 
and direct-connected to a_ vertical 
electrical motor. The basic principles 
of design embodied in this little 
pioneer centrifugal hot oil pump are 
those now incorporated in the present 
day centrifugal hot oil pump. These 
pumps are in operation on every con- 
tinent of the world, and have a com- 
bined capacity of over one and one- 
half million barrels per day of hot oil. 


HE success of the first trial pump 
was immediate. A second pump 
for 1,000 G.P.M. was built and tried. 
This also was just as successful as 
the first. Then one was built for 
2,000 G.P.M. which was entirely sat- 
isfactory. This was followed by many 
units of 3,750 G.P.M. which were op- 
erated for several years, or until the 
particular process with which they 
were used was replaced by another. 
When the new process was installed, 
the latest type of hot oil centrifugal 
pumps were purchased for use with it. 
All of these pioneer pumps were of 
the vertical type, with the pump cas- 
ing at the bottom and the drive on 
top of rather a tall pedestal. Most 
of these pumps were steam-turbine 
driven. The casings were of very 
heavy cast steel, and the impellers 
of cast iron. The shafts were equipped 
with case-hardened steel sleeves where 
they passed through the bearings and 
stuffing box. 

The impellers were of the enclosed 
or fully shrouded type. The steady 
bearings in the pump casing were of 
cast iron, and of special shape. A 
large ball thrust bearing submerged 
in a liberal bath of oil was used. The 
stuffing box was very deep, and a 
powerful helical spring was used in 
the bottom of the box to keep con- 
stant tension on the packing. This 
spring surrounded the shaft. Cold oil 
from the still-charging pump was fed 
to the bottom of the stuffing box and 
to the bearings, so that the leakage 
from the stuffing box was of cold 
oil instead of hot oil. 

These pumps ran very satisfac- 
torily. During this time as a matter 
of experiment, one horizontal type of 
hot oil centrifugal pump was built, 
by this same oil company. This 
pump had a capacity of between 5,000 
and 6,000 G.P.M. against a head of 
about 65 pounds per square inch. This 
pump was quite successful, but some 
troubles were experienced on account 
of expansion, and the general expe- 
rience entirely confirmed the opinion 
that the vertical type of pump was 
best for hot oil service. 


T ABOUT this time the manu- 
facture and sale of centrifugal 
hot oil pumps was taken up on the 
Pacific coast by one of the largest 
builders of centrifugal pumps in the 
world. 


The same basic principles of 
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design were kept, but the mechanical 
features were vastly improved. 


The pump proper rests on top of 
the pedestal, or barrel, and the driver 
is set below, and _ direct-connected 
through a flexible coupling. This ar- 
rangement permits easy access to the 
interior of the pump without disturb- 
ing the piping or driving mechanism. 
These pumps may be driven with 
either electric motors or steam tur- 
bines, by far the greater number be- 
ing driven with turbines. 


All parts coming in contact with 
the hot oil are of steel, many parts 
being made of chrome-steel alloy to 
resist corrosion. Spring tension is 
maintained on the packing, the gland 
can be operated from the outside by 
means of a hand-wheel, and the stuff- 
ing box is doubly enclosed in a cast 
iron chamber. A _ steam smothering 
connection is made to this chamber 
and there is also attached a steam 
jet pump for pumping out any oil 
vapors that may accumulate in this 
chamber. 


Cold oil is fed through meters to 
the stuffing box and to the bearings. 
The bearings are of cast iron, and the 
shafts are equipped with case-hard- 
ened steel sleeves. A special double- 
casing construction is used that per- 
mits the outer casing to be a very 
simple, strong shape, easy to make 
sound and tight. The inner casing 
is under compression, rather than ten- 
sion stresses, and hence its construc- 
tion is a simple problem. 


These pumps are built and operat- 
ing with one, two, four and_ six 
stages, with capacities of 150 to 500 
G.P.M. of hot oil against heads vary- 
ing from 385 to 300 pounds per square 
inch. Designs are prepared for quan- 
tities as high as 10,000 G.P.M. and 
for differential heads up to 2,000 
pounds per square inch, and tempera- 
tures up to 1,000 degrees Fahr. 


For hot oil service, the centrifugal 
pump has many inherent advantages. 
It is perfectly safe to operate. In 
all the years of its history, with mil- 
lions upon millions of barrels of hot 
oil pumped, not one case of injury to 
an operator due to pump failure is 
of record. It is a dependable and 
simple mechanism. 


There is an entire absence of valves, 
and there are no close clearances be- 
tween moving and stationary parts to 
bind, seize or require lubrication. The 
discharge is perfectly smooth and 
continuous, there being no pulsation 
to disturb the balance of operation 
so necessary in many processes. No 
destructively high pressure can be 
built up by the pump, even with 
closed discharge. No impact at all is 
produced by its operation. Its space 
requirements are small and its op- 
eration as smooth as that of an elec- 
tric motor. 








Refinery Supply Co. Buys 
Gravity Balance Rights 


TULSA.—The Refinery Supply (Co. 
of Tulsa, has purchased all rights 
under the H. R. Pierce patent cover- 
ing a portable specific gravity gas 
balance. The purchase was made to 
avoid any possible patent conflict with 
the R. S. Precision Specific Gravity 
Gas Balance perfected by the Refinery 
Supply Co. and now offered to the gas 
and gasoline industries. 

The portable balance consists of a 
balancing member consisting of a spun 
bulb filled with air on one end and 
adjustable weights on the other. It 
is balanced on a suspension spring. 
By means of the weights the pressure 
of air in the float is made to equal 
the normal day’s barometric pressure. 

The machine is filled with gas to 
be tested. If the gas is lighter than 
air the bulb or float will sink. A 
manometer is attached to the top of 
the case and it is merely necessary 
to subject the gas in the machine 
to a slight pressure to bring the bal- 
ancing mechanism back to zero on a 
scale in the machine. The amount 
of pressure required to bring the 
machine back into a balance added to 
the barometric reading for the day 
is then divided into the day’s baro- 
metric reading to obtain the specific 
gravity. 

The gravity balance is a develop- 
ment of many years of experiment on 
the part of a large number of indi- 
viduals and companies. Instruments 
developed in the past have _ been 
open to the criticism that they were 
too delicate to be carried in the field 
or too slow in their action. 

The “Nick of Time” balance is 
so rugged in its construction that 
severe jars will not affect it when 
locked for transportation. Where 
tests are to be made it can be quickly 
put into operation by leveling on a 
firm footing and releasing the locking 
devices. 


- 


Kerotest Mfg. Co., Pittsburgh. Pa., 
has issued a 48-page booklet on Kero- 
test valves and fittings of cast steel 
for various purposes. It makes a line 
of east steel fittings especially de- 
signed for heavy service in oil fields 
and refineries. The booklet’ gives 
specifications, dimensions and weights 
of drilling valves for heavy, medium 
and light duty, Christmas tree valves, 
line and stripper valves, and many 
other types. 

Refinery and steam valves designed 
for use with oil and steam at high 
temperatures and pressures are de- 
scribed and hydraulically operated re- 
mote control valves for refinery use 
where such valves are desirable be- 
cause of fire hazard. Also automatic 
valves designed to automatically close 
off flowing oil wells in the event of 
fire coming into contact with the well 
or derrick. 
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NEWS 


Typical installation of a _ 3,000- 
barrel pipe still distillation unit for 
processing 32-40-degree A.P.I. north 
Texas crude, vaporizing 90 per cent 
and fractionating the vapors into 
375 end point gasoline; 437 end 
point gasoline; kerosene of 400 
initial and 500 end point; 4387 end 
point synthetic gasoline; 37-58 A.P.I. 
gravity gas oil; 32-34 gravity gas 

oil and 14-16 fuel oil. 





isted in the oil industry at vari- 

ous times during the past few 
years, with the attendant low prices 
and small profits, has made it neces- 
sary for the executives in the differ- 
ent branches to study every phase of 
their particular fields with a view 
to cutting expenses and reducing costs. 

The refiner has had an unusual num- 
ber of problems to solve as the speci- 
fications of his products were chang- 
ing to meet new and more exacting 
requirements and equipment was rap- 
idly becoming obsolete for one of two 
causes—either it would not process 
the crude into the desired products 
or the cost of operating was prohibi- 
tive. 

These conditions have been respon- 
sible for many changes in refinery 
practices and equipment, all to the ad- 
vantage of refiner’s cost and quality 
of products. The progress which has 
been made is only a measure of the 
possibilities in the future. 

The cracking unit is a very good 
illustration of what has been accomp- 
lished. This process has without ques- 
tion definitely established itself as a 
part of the refinery equipment needed 
to process certain low value stocks 
obtaining substantial yields of higher 
grade products. 
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Up until recently the distillation of 
crude oil was largely carried on in the 
conventional shell stills. Improve- 
ments in this type of equipment have 
to a great extent eliminated the batch 
stills for the continuous method. The 
results obtained with the continuous 
cycle were very good and reduced the 
costs of operation, but a study of the 
heat efficiency of the shell still either 
as a single unit or as a continuous 
battery showed a fuel requirement 
from 5 per cent in the most efficient, 
to 10 per cent in some installations 
and even more in others. 

The fractionating equipment on shell 
stills in many of the older installa- 
tions was such that most of the cuts 
made required further rerunning to 
obtain products of definite specifica- 
tions. This rerunning was accomplished 
at the expense of additional fuel re- 
quirements. 

These excessive costs and inefficient 
methods led to an intense search for 
equipment that would operate with a 
minimum of fuel and produce maxi- 
mum yields of products of highest 
quality, the result being the pine still 
distillation unit, which at this time 
offers the refiner the greatest oppor- 
tunity to accomplish his desire to re- 


*Sales manager, oil refinery division Widdell 
Engineering Co., associated Arthur A. McKee 
Co. 


By M. R. Walton* 
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duce costs, increase yields and improve 
the quality of his products. 

This unit as has been developed in 
some of the most successful installa- 
tions consists of a number of elements 
properly co-ordinated, these elements 
being— 

Tube Heater Furnace including— 

Heater Coils 

Flue Gas Recirculation 

Air Preheater 

Vaporizers 

Bubble Towers 

Heat Exchangers 

Automatic Temperature Control Ap- 
paratus 

Automatic 
paratus 

Automatic 

Apparatus 
Automatic Pump 

paratus 
Circulating Pumps 

The tube heater is constructed to 
give the greatest efficiency of heat 
transfer from the gases of combustion 
to the oil and every attention is given 
to maintain constant temperatures in 
the various heating zones. Excellent 
heat efficiencies are obtained by the 
installation of radiant tubes’ in the 
combustion chamber, these tubes ab- 
sorbing the radiant heat of combus- 

(Continued on Page 143) 


Liquid Level Control Ap- 


Liquid Quantity Control 


Speed Control Ap- 
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What Part of Your Assets 




















cAnd what Protection Against Fire? 
wrt proportion of your capital is 


stored in your tanks over which lurks 
the ever present fire hazard? Can you 
afford anything but the best time-tested- 
equipment to protect your investment? 


“OCECO””— 


EQUIPMENT WITH A SERVICE RECORD 
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(Continued from Page 139) 


tion, by the counter-flow of the liquid 
in the convection tubes behind the 
bridge wall and by the introduction of 
a preheater in the stack gases for 
preheating the air for combustion and 
reducing the stack temperature to a 
minimum. Preheated air adds mate- 
rially in obtaining complete combus- 
tion of the fuel. 

By recirculating a _ controllable 
amount of flue gases the temperatures 
in the furnace are maintained within 
ranges to give the best results. The 
maximum temperature in the combus- 
tion chamber is around 1800° F. and 
the temperature of the gases passing 
into the convection tube section never 
exceeds a maximum of 1450° F. These 
low temperatures very materially re- 
duce the maintenance cost of the fur- 
nace. Further it is particularly ad- 
vantageous te have a temperature not 
to exceed 1450° F. passing into the 
convection tube section as at higher 
temperatures carbon deposition in the 
tubes becomes a problem. With these 
controlled temperatures and resulting 
reduction of carbon deposition in the 
tube heating elements a maximum 
time on stream is insured. 

































HE transfer of heat to the crude 

for processing in the pipe still dis- 
tillation unit is accomplished in two 
or three stages. This method of op- 
eration increases the flexibility of the 
unit and permits the addition of the 
required amount of heat to each por- 
tion of the crude to vaporize the frac- 
tions that are to be taken off in a 
particular vaporizer or tower. 


The heat in the first stage is trans- 
ferred heat obtained from various li- 
quids and vapors by means of heat 
exchangers. The amount of heat re- 
covered in this manner is sufficient to 
vaporize the lighter fractions of gaso- 
line in the crude, these vapors being 
carried into towers for fractionation. 

The reduced crude from this point 
is carried through one or two tube 
heater banks in the furnace depending 
on the character of the crude and the 
cuts desired. 

If only one tube heater bank is used 
the crude is heated in two stages— 
the first heat coming through exchang- 
ers, and the additional heat through 
one continuous coil in the furnace. In 
passing through the single coil the 
crude minus some of the lighter prod- 
ucts is heated to approximately 750° 
F., and at this temperature is dis- 
charged into a vaporizer incorporated 
in a tower or a separate vessel de- 
pending on the amount of material 
handled and the quality of the crude. 
The products vaporizing in this sec- 
tion ascend a tower for fractionation, 
while the bottoms are drawn off and 
run to storage as fuel oil or charging 
stock for cracking units. 

The most complete distillation is 
obtained when the heat is supplied 
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in three stages. Here the lighter gas- 
oline is vaporized by the heat absorbed 
from the heat exchangers. The 
reduced crude is then passed through 
the first pass of heating coils in the 
furnace—known as the preheater bank 
—raising the temperature of the oil to 
approximately 550° F. and at this 
temperature the oil is discharged into 
a vaporizer section, the vaporized 
products passing into fractionating 
sections with the bottoms accumulating 
in a reservoir from which they are 
pumped into the second tube bank— 
known as the radiant bank. In pas- 
sing through this tube bank the tem- 
perature of the oil is raised to 750° 
to 825° F. depending on the character 
of the crude and the products desired. 
This oil is discharged into a vaporizer 
sections with the bottoms accumulating 
vaporized products passing to towers 
for fractionation, the bottoms accum- 
ulating and run to storage as fuel oil. 


All products vaporized by the vari- 
ous heating stages are carried into 
fractionating towers of the bubble 
tray type. The bubble towers have 
been worked out on the basis of tak- 
ing a number of cuts from each tower, 
one overhead stream and several side 
streams, the overhead stream coming 
off in vapor form and the side stream 
as liquids, also each of these cuts is 
automatically controlled and each cut 
is independent of the other. The tem- 
perature of the top section is con- 
trolled by open reflux or by a vapor 
reflux condenser. The temperature of 
the lower sections is controlled by re- 
fluxing each section with a proper 
amount of reflux medium. 


LL of the quantities of reflux and 

products flowing through the 
system are controlled by specially de- 
signed apparatus, the tell tale being 
either a thermocouple or liquid level 
control. 

This automatic apparatus controls 
in close ranges all factors at the pre- 
determined points. However, there is 
a possibility of quite an adjustable 
range in each apparatus. This flexi- 
bility of control permits taking off 
fractions from each tower section of 
various initials and end points, the 
range of cuts from the crude being 
very definite as to all intent and pur- 
pose the initial of each cut will be the 
same as the end point of the pre- 
ceding cut. 

As all distillation is accomplished by 
vaporizing the crude to be processed, 
therefore, some medium of condensing 
and cooling these vapors must be 
available, and in the older shell still 
batteries referred to in the forepart 
of this article, the condensing and 
cooling was accomplished by passing 
the vapors through coils in condenser 
boxes filled with water. It was early 
evident that this was a very wasteful 
method and that, if properly designed 
heat exchangers were installed, some 





of this heat could be recovered. Due 
to the type of construction employed 
in the pipe still distillation unit it 
lends itself readily to the introduction 
of heat exchangers, where heat is to 
be exchanged from liquid to liquid 
or vapor to liquid, and a properly de- 
signed pipe still distillation unit must 
take full advantage of these possibili- 
ties. 


In the selection of heat exchangers 
it is very necessary that the designer 
know the rate of heat exchange; the 
exact volume of vapors; the specific 
heat of the various products, and due 
consideration must be given to the 
selection of materials and design, as 
there are corrosive conditions to be 
met and expansion stresses to be pro- 
vided against, due to the large heat 
differential existing in some cases. 


EAT exchangers introduced in the 

various hot liquid streams and 
vapor lines in such a manner that the 
incoming crude can absorb the excess 
heat makes it possible in most instal- 
lations to distill off a large share of 
the lighter gasoline fractions with 
this recovered heat. 


Thus it will be seen that heat is 
conserved in a pipe still distillation 
unit, first, in the tube furnace; sec- 
ond, in elimination of rerunning by 
close fractionation, and, third, by ex- 
changing heat from the hotter to the 
cooler products. 


Positive circulation in the tube heat- 
er is very important and as the fric- 
tional resistance through the tubes 
must be overcome with circulating 
pumps, these must be of such design to 
insure continuity of service under 
pressure and high temperture. 


Automatic control apparatus for co- 
ordinating the elements of a pipe still 
distillation unit have called for much 
study and practical experience as the 
proper functioning of the entire unit 
is held in tune by these controls. 

We have traced by various steps 
the elements and controls required in 
the pipe still unit and have seen that, 
by proper co-ordination of the various 
elements and devices, the distillation 
of crude oil can today be carried on 
in equipment that meets the most ex- 
acting conditions and accomplishes 
this with a minimum amount of space, 
labor, and fuel, all of which insures a 
maximum value in the capital invest- 
ment. 

All of the distillation carried on in 
a pipe still distillation unit can be 
accomplished with 2 per cent to 2% 
per cent of fuel depending upon the 
amount to be taken overhead and in 
many cases as much as 90 per cent 
can be taken overhead at a fuel cost 
of not more than 2 per cent. Such 
a unit will produce several different 
cuts of gasoline, naphthas, kerosene, 
and gas oil, pressable wax distillate 
and fuel oil. 
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OMPRESSOR UNI 





FAIRBANKS- SE 
Diesel Cru 
Engine 









& , ‘ 
FOOS Vertical 
Engine — Direct 


Connected 


These units compos 







ucts of well known “reliablé 


manufacturers are our answer 
to the Oil Industry’s latest de- 


mand for up-to-date equipment. 


“‘If CONTINENTAL Sells It, There Is No Better’’ 


THE CONTINENTAL SUPPLY CO. 
General Offices: St. Louis, Mo. 

Export Office: 74 Trinity Court, New York j 

London Office: 316-317 Dashwood House, Old Broad St., E.C. 2 SULLIVAN 


THE CONTINENTAL SUPPLY COMPANY, Ltd. 
69 Thomas Block, Calgary, Alberta, Canada 





SULLIVAN — 


ANGLE COMPOUND COMPRESSOR 












CONTINENTAL 
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Filtering Oil By Percolating Method: 
Restoring Spent Earth 


HE refining of petroleum is 
[probably the least standardized 

of any of the older industries in 
this country. That is why it is so in- 
teresting. Also that is why the 
changes in practice are so rapid that 
the refiner of today must be very 
alert to keep abreast of the many new 
devices and processes that are being 
introduced. 

Competition has been the spur 
which has incited refiners to almost 
heroic efforts to cut cost 
by the discarding of old 
methods and the _ intro- 
duction of new inventions 
and appliances. In plants 
where old methods are 
still in use at a_ profit, 
the loss is there never- 
theless because the higher 
costs are there. 

That part of the plant 
which has to do with the 
decolorizing of oil has 
received its share of at- 
tention in recent years 
and it is proposed in this 
article to point out some 
of the more important 
means by which refiners 
have cut costs in their 
filtering plants and at the 
same time have im- 
proved the appearance 
of the product and made 
marked progress toward 
uniformity of output. 

Although the filter 
house is designed for 
the purpose of decolor- 
izing oil, the work to 
be done by the filters 
can be greatly facilitat- 
ed by the proper han- 
dling of the oil before 
it gets there. 


The design and opera- 
tion of still has much 
to do with the cost of 
filtering. Improperly de- 
signed steam spiders in 
the stills or the unde- 
tected plugging of the 
holes in the spiders will 
result in the scorching 
of the oil. The color of 
the oil is thereby dark- 
ened, and worse, it is 
set so that it is only 
With great difficulty that 
the filters can remove it. 

Oil will darken or 
scorch at less than 150° 
Fahr. Furthermore, oil 
Which is not cooled suf- 
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ficiently before it is allowed to come 
in contact with the air will darken 
in color and the difficulty of filter- 
ing it will be considerably increased. 


Testing for Color and Filtration 


ITH neutrals and steam re- 
fined it is essential to verify 
color and filter test for every still 
run as a check on _ stillmen and 
their equipment. The color of very 
dark steam refined may be read by 








Sectional view of multiple hearth clay-roasting furnace 


diluting 2% per cent of the steam 
refined with 97% per cent of water 
white kerosene. A laboratory filter of 
good design if properly operated will 
give accurate indication of the filtera- 
bility of cylinder oil and neutral. 


At our own demonstration plant 
we are able to do this regularly. 
Such a filter will also compare dif- 
ferent brands and mesh of new 
earth. In addition it will assist in 
establishing the value of used earth 
after each re-burn so that 
earth may be thrown 
away or retained accord- 
ing to its value. 

Improper still equip- 
ment, improper handling 
of oil in the stills, and 
after this has left the 
stills, are causes of high 
costs which need not be 
tolerated. Also, open top 
filters and platform ele- 
vators are insidious 
wasters of labor. Extra 
handling of earth to and 
from wash filters falls in 
the same category. 


Filtering by gravity 
through improper mesh 
earth for the oil being 


handled, accounts for 
low production per ton. 
Furthermore, oil should 
be filtered at its proper 
temperature and no hot- 
ter. If the oil has been 
passing to the filters at 
too high a temperature, 
additional cooling capac- 
ity on the hot oil line 
will pay for itself in a 
surprisingly short time. 

To maintain the cor- 
rect filtering tempera- 
ture on neutrals, cylinder 
stocks, cut stocks, wax 
or petrolatum, automatic 
heat exchangers may be 





installed at low cost. 
Where such devices as 
coolers and heat. ex- 


changers are needed it 
will be found that their 
installation will be paid 
for in just a few weeks 
through the savings ef- 
fected by the greatly in- 
creased yield of oil per 
ton of earth charged to 
the filters. 

In charging filters the 
earth should be _ leveled 
off and tamped at least 
three times during 
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Below—Sectional photograph of Leach 


Fracto Condenser in above installation. 





Leach Heat ExchangejApparatus is 
patented in United States/and 
foreign countries. 


Left—Leach Fracto Condensers used in the pipe 
still installation recently added to the Aetna Oil 
Service refinery at Louisville, Ky. A. T. Judy, 
superintendent of this refinery, describes the 
high efficiency of the installation in the accom- 
panying article. 


“We think 
very highly 
of this unit’ 


(from National Petroleum News) 


T. JUDY, superintendent of the re- 

finery of Aetna Oil Service Inc., 

* Louisville, Ky., writes that a 2000- 

barrel Foster pipe still with towers, heat 

exchangers and automatic control, has been 

added to the refinery’s equipment. Mr. Judy 
describes the new installation as follows: 


“Plans and specifications were furnished by 
H. S. Bell, consulting engineer New York City 
and the equipment was erected by our 
company. 


“The unit is so controlled that all finished prod- 
ucts are manufactured without re-running of any of 
the overhead products. Considerable saving was 
effected in construction as four 400-barrel stills 
were torn down to make room for this unit and with 
some alterations the foundations were made use of. 


“With automatic heat and liquid level controls, it- 
is possible to operate this unit with only one man on 
a shift. 


‘“‘The unit is now operating at 1500 barrels daily, 
taking 76 per cent overhead. This really represents 
an overload as the unit was designed for only 55 per 
cent overhead. The feature of this unit is the low 
fuel consumption. Less than one gallon of oil is used 
per barrel throughout. Several test runs have been 
made and an overall efficiency 72 per cent has been 
obtained. We think very highly of this unit.” 


LEACH 


Fracto Condensers 


Heat Exchangers and Dephlegmators 


C. H. LEACH COMPANY 


225 Broadway — New York 
Branches at Boston, Mass. and Elizabeth, N. J. 
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charging, to prevent channeling. As 
the big lumps of coal will roll to the 
edge of the pile leaving the fine in 
the center so will the larger grains 
of earth roll to the sides of the 
filters if the earth is allowed to 
pyramid much during filter charging. 

Leveling off and tamping keeps 
the whole charge of earth homogene- 
ous and prevents having the larger 
grains roll to the sides of the filter 
thus leaving a core of fine earth down 
through the center of the filter. In a 
filter which has_ been incorrectly 
charged the coarse earth next the 
sides of the filter will soak up quick- 
ly, but the fine earth in the center 
will not. 

As a consequence, when the filter 
goes on production the oil will travel 
toward the sides of the filter and per- 
colate through the coarse earth and 
little or none will filter through the 
closely packed fine earth in the cen- 
ter. 

It is obvious that a filter so charged 
ean not give the yield per ton that 
it should, as there may be several 
tons of earth in the filter which are 
only taking up space and not perform- 
ing any filtering function at all. In 
addition to this, such a filter is very 
difficult to drain, wash and steam. 
Further difficulty is encountered in 
the re-burn of the earth. 

Earth handling equipment which 
causes dusting has been found at a 
number of plants to be the source of 
the trouble just mentioned. Filters 
charged with batches containing a 
goodly percentage of pulverized earth 
may even become entirely sealed 
against oil flow by having a stratum 
of this dusted earth form right across 
the filter thus effectually confining the 
oil above it. 


Filtering Temperatures 


HE earth in the filters and the 

oil being filtered should both be 
at the correct temperature. Filtering 
temperatures should be approximately 
as follows: For cylinder — stock, 
straight, not over 150° Fahr.; for cut 
stock (stock diluted with naphtha), 
not over 125° Fahr.; for neutrals, 
not over 100° Fahr.; for wax anid 
petrolatum, about 25° Fahr. over their 
melting points. 


Closed System 


NE straining with neutral when 

the usual colors are desired is 
sufficient. The same for Wax and 
petrolatum. The oil with the most 
cerbon, namely cylinder stock, both 
Straight and cut, is the hardest to 
filter and requires the most straining. 
A filter which has been run so long 
that it has very little decolorizing 
value may be used to strain the raw 
stock, 

The effluent from this filter may 
be directed to two or more filters off 
color. It is from these filters that 
the filtrate is secured to soak up 
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G. G. BROCKWAY 


Mr. Brockway’s connection with 


the oil industry has been life- 
long. 
He was early identified with 


the Seneca Oil Works at Warren, 
Pa., where he first became inter- 
ested in the filter plant and its 
problems. In 1912 he designed 
the Brockway earth dryer which 
he has since manufactured and 
marketed. This dryer has be- 
come standard in this country 
and is represented in many for- 
eign countries. 


During the war he served as 
lubrication engineer in the ar 
service at Park Field, Memphis, 
Tenn. 

Some years ago he organized 
the Warr Penn Refining Co. and 
designed and built its plant. He 
operated and managed this re- 
finery for seven years. 

In the latter part of 1926 he 
severed his connection with the 
Warr Penn to devote his entire 
attention to the marketing of the 
Nichols Herreshoff Earth Roast- 
ing Furnace manufactured by the 
Nichols Copper Co., of New York 
in conjunction with the Pacific 
Foundry Co., of San Francisco. 
He has designed and built a com- 
plete demonstration plant at 
Warren, Pa., and has rounded 
out his organization for selling 
engineering and servicing this 
furnace. 


newly charged filters and to supply 
filters running on color. 

By means of a closed system this 
all may be done with the original 
pumping, starting at 35-45 pounds 
pressure, going through the filters and 


heaters in the required order. Through 
the agency of the one pumping in a 
closed system, contact of the oil 
with the air is avoided and oil thus 
handled filters with the greatest fa- 
cility. 
Draining, 


Washing, Steaming 


FTER a filter has finished “on 

color” and “off color’, and has 
taken its turn at straining raw oil, 
it is drained. This may be acceler- 
ated with air pressure or steam. The 
latter is of further assistance as it 
also cuts out the slime which ia 
deleterious to efficient filtering. 

The filter is then washed with »# 
good grade of naphtha. Fifty-six 
gravity or higher is desirable for a 
good wash. This is not an extrava- 
gance, as the quantity of high gravity 
naphtha required is much less than 
the low gravity and with good steam 
still and condenser equipment thera 
is little lost. 


Besides, with a low gravity wash, 
less oil and naphtha are recovered 
from the earth and the residue in 
the earth is burned at the time of re- 
generating the earth. This not only 
results in the loss of the oil and 
naphtha retained by the earth, but its 
burning does not add to the efficiency 
of the earth treating process. Washes 
should be heated to 150° Fahr. and 
should be repeated until the wash is 
clean. 


Then the filter is steamed. There 
should be a steam pressure reducer, 
steam gauge, and a water separator 
on the steam line near the filter. 


Use a pressure of 45 pounds if the 
filter will stand it. Choke in the 


outlet to see that the steam reaches 
all the earth and continue steaming 
until no oil shows on the condensate. 
Release the pressure at the top and 
remove the filter head to cool and 
dry. 


Grades of Earth for Filtering Dif- 
ferent Oils to Secure the Highest 
Efficiency 


ORMERLY 16/30 earth was used 

for nearly all filtering. However. 
it has become evident that the greate1 
the earth surface area exposed to 
oil in the filter, the greater the pro- 
duction. Therefore, wherever the na- 
ture of the oil will permit, the finer 
earth is now used. 

It has been found that 30/60 earth 
will have an efficiency of approxi- 
mately 20 per cent over 16/30 and 
60/90 will have an efficiency from 
10 to 15 per cent greater than that 
of 30/60. As a general thing neutrals 
should be filtered through 60/90 and 
also steam refined in solution. Steam 
refined, bright stock, petrolatum and 
wax should be filtered through 30/60. 

It naturally requires longer time 
to soak a filter of finer earth; and the 
draining, washing and steaming take 
longer, but where sufficient number 
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of filters are available so that the 
filters can be run slower, the pro- 
duction through its use will be greater 
by the amount indicated above. 

This is especially true in the cases 
where light colors are desired, which 
really amount to every case, as longer 
runs of light colors mean _ greater 
production of any desired color. Earth 
that has been burned or roasted 
should not be allowed to stand where 
it can absorb moisture from the at- 
mosphere as it will materially de- 
erease the production. This is one 
objection to the air system of earth 
conveying. 


Filter Records 


S THE cost of the earth is the 

largest item in the cost of filter- 
ing it is something that should be 
watched very carefully. The filter 
piping and the filter run-down tanks 
should be so designed and of suf- 
ficient number that a separate rec- 
ord can be kept for each filter. It 
is not meant that there should be a 
run-down tank for each filter, but 
somewhere between each filter and 
the common tank or manifold lead- 
ing into the tank, devices should be 
installed in the piping to determine 
and control the speed at which the 
filter is running in gallons per minute 
or the number of hours it has run 
when the rate of flow is known. 

The oil pressure on the filter should 
be constant and the rate of flow should 
be constant. This rate of flow can 
be made constant by running the oil 
stream through the size of hole in 
the line that will secure it. By the 
means indicated, the control of the 
speed at which filters run is put in 
the hand of the superintendent, where 
it should be, and the unhappy situa- 
tion of having different operators, 
with their different personal equa- 
tions, exercising their varying judg- 
ments about the rate of flow, is done 
away with once and for all. 

The superintendent must watch the 
runs very carefully for an extended 
period, keeping in mind the quantity 
it is necessary to run through in a 
day and the number of filters with 
which he has to do it. Then when 
this is determined, he should design 
filter record sheets with spaces for 
the information his particular plant 
requires, such as the following: 


The 
filter. 

The length of time it was soaked. 

The hours or gallons in produc- 
tion of oil to color and the same for 
oil to be filtered further. 

The number of hours for drain- 
ing the filter, washing and steam- 
ing. 

The number of hours idle during 
the entire operation. 


amount of earth in the 


Any other information he may 
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require to have a complete record of 
the value of the filter to his plant. 


To Prevent Channeling 


ANY experiments have _ been 

made to design a filter to pre- 
vent channeling of oil. Filters of 
smaller diameter at the bottom than 
at the top and others of smaller 
diameter at the top than at the bot- 
tom have been used. 

Cireular angles or deflectors around 
the inside of the filter at various 
heights have also been used, but with 
varying success. 

In addition to our earlier sugges- 
tion for the proper packing of the 
filter, the following will prevent ex- 
cessive channeling—Insulate the out- 
side of the filter or at least place it 
in a tight compartment where the 
temperature of the earth and the oil 
in the filter will remain practically the 
same throughout its run. 

Then be sure the earth is at the 
correct temperature as it is charged 
to the filter and that the oil is at the 
proper temperature at all times. This 
will eliminate the necessity for con- 
stant use of coils around the filter. 

Such steam coils heat only the filter 
shell and the earth very close to it 
and the oil in that section of the 
filter will be so thin from heat that 
there will be less resistance as_ it 
flows rapidly through that portion 
of the earth, which is one way that 
channeling occurs. 

It goes without saying that steam 
coils should never be used inside a 
filter, as they are likely to scorch the 
oil. Moreover, any leaks in_ these 
coils will produce moisture which is 
very detrimental. 


Loss of Naphtha in the Filtering of 


Cut Stock 
HIS occurs at three different 
points. First in the blending of 


the steam refined and the naphtha. 
When mixing to a specified gravity, 
regardless of the percentage of each 
oil, blending can take place at the 
pump. With the suction open on the 
steam refined tank and on the naph- 
tha tank, to the proper degree, the 
proper gravity on the discharge side 
of the pump will be secured. When 
this mixture has been pumped to its 


destination it will be thoroughly 
mixed. 
Whenever the blended oil and 


naphtha or gasoline must be care- 
fully measured, the stock should be 
pumped into a vapor tight tank first 
and the naphtha pumped to the bottom 
at at least four points. Perfect blend- 
ing can be secured in this way and 
the vapors may be gathered through 
a gathering system. 


The second point at which there 
are excessive losses is on the filter 
run-offs. This loss may be reduced 
by proper design of line and tanks 
and with multi-tubular coolers’ of 


home-made design on the finishing 
lines. 

The third loss is on reducing at 
the stills. 

These losses in extreme cases run 
as high as 2 per cent loss in blend- 
ing, 3 per cent in filtering, 2 per cent. 
in heating to a temperature suffi- 
ciently high for centrifuging 3 per 
cent in reducing and 3 per cent in 
washing the filters. These losses 
will be considerably lower where con- 
ditions are thoroughly understood and 
sincere efforts made to reduce them. 


Earth Conveying Systems 


HE cost of handling earth with 

platform elevators is too high 
from the labor’ standpoint. Earth 
cars are more or less satisfactory on 
the ground level to dump the earth 
into bucket elevators. Bucket ele- 
vators for conveying the earth verti- 
cally and belt for conveying earth 
horizontally are very satisfactory. 
The bucket carrier type for handling 
earth both vertically and horizontally 
is also highly efficient. The meth- 
od of handling earth by air at ex- 
cessive velocities has been extensively 
tried out, but in most: cases abandoned, 
as the excesive velocities cause abra- 
sion or breakdown into consequent 
powdering which causes trouble as 
indicated heretofore. 


The Storage of Earth 


ARTH ready to burn can be satis- 

factorily stored in quantities. 
However, burned earth,’ generally 
speaking, should not be stored, as it 
accumulates moisture by absorption 
from the air and by condensation. 


The Roasting Earth 


HERE have been many types: of 

burners or retorts used for the 
purpose of drying out the moisture 
and burning the oil remaining in the 
earth, and until recently they have 
been considered sufficient for the pur- 
pose. 

The oldest burner for this purpose 
was the old hand-raked beehive oven. 
This was very inefficient as the earth 
was not washed in the filters to any 
extent for the oil in the earth was 
needed to fire the earth. Then vari- 
ous forms of horizontal, rotary and 
vertical burners were used to make 
it possible to wash and steam earth 
better. In comparatively recent years 
attention has been directed to the 
idea of utilizing the same type of 
furnace as has been used so success- 
fully for 40 years in the metallurgi- 
cal industry—the multiple hearth 
roasting furnace. 

The principle of treating ores and 
treating fullers earth being practically 
the same, it has only been necessary 
to make a few changes in the ore 
roasting furnaces to adapt them ad- 
mirably for the particular service of 
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revivifying fullers earth. The intro- 
duction of this type of furnace into 
the petroleum industry marked one of 
the most important improvements ever 
made in filtering practice. 


HE purpose of this furnace is 

to dry out the moisture, burn off 
the oil, and removed the accumulated 
carbon from the grains of earth. The 
old retorts not having the time ele- 
ment and the presence of a controlled 
amount of oxygen could not affect this 
carbon, but rather baked it on, where-: 
as with the multiple hearth furnace 
there is the right amount of exposure 
of all of the earth to the heat, over 
a controllable time period and the 
oxygen in the introduced air uniting 
with the carbon on the earth results 
in the combustion of the carbon. 

The temperatures in the multiple 
hearth furnace are lower than in the 
old type burners, thus preventing the 
small amount of vitrifying of the 
grains which was formerly experi- 
enced. It is possible now by the 
use of this type of furnace to re- 
tain earth in service indefinitely by 
the addition of only sufficient new 
earth for the necessary make-up. This 
filtering efficiency may be maintained 
at a point much higher than the av- 
erage efficiency of the earth handled 
in retorts. In many cases discard 
earth can be reclaimed very satisfac- 
torily for a prolonged period of use, 
but this depends largely on the con- 
dition of the discard earth including 
the extent to which it has been vitri- 
fied in the old retorts. 

How such a furnace is constructed 
and how it operates can readily be 
seen in the accompanying illustration 
of the Nichols Herreshoff furnace 
which may be taken as_ representa- 
tive of the type. The furnace con- 
sists of two main parts—a_ central) 
shaft to which rabble arms are at- 
tached, and a number of circular 
hearths, usually eight, built one 
above the other around the shaft. 
In operation the central shaft rotates 
and carries the rabble arms around 
with it. 

The fullers earth is fed from a hop- 
per into the top of the furnace and 
is dropped in regulated amounts on 
the top hearth. Here the rabble teeth, 
which are held at the proper angle 
in the rabble arms, turn the earth 
over and gradually plow it across the 
face of the hearth from the outside 
toward the center until it is discharged 
through the proper opening on to the 
hearth below. 

Here the teeth in the rabble arms 
are placed at an opposite angle to 
those above so as to turn and plow 
the earth from the inside toward the 
outside of the furnace where it again 
drops to the hearth below as shown 
in the illustration. This operation is 
repeated until the earth finally dis- 
charges through the outlet placed at 
the outer edge of the bottom hearth. 

The speed at which the earth travels 
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through the furnace, and the conse. 
quent time to which it is exposed to 
the temperatures and the oxidizing 
action of pre-heated air on the vari- 
ous hearth is regulated by the speed 
at which the central shaft is rotated 
and angle at which teeth are set. 

Heat from the burners passes up- 
ward, through the various ports and 
to each hearth, as shown in the il 
lustration, and gradually raises the 
temperature of the earth as it de- 
scends from hearth to hearth, so that. 
it has the proper pre-heating before 
it is subjected to the oxidizing ac- 
tion on the firing hearths. Tem- 
peratures on the various hearths are 
accurately regulated according to py- 
rometer readings. 

The bottom hearth of the furnace 
is air cooled and the bottom rabble 
arms are so constructed that they 
spray a continuous stream of cold air 
over the thin layer of earth that is be- 
ing rabbled across the cooling hearth. 
The earth discharged from the out- 
let is cool enough for immediate han- 
dling. 


Welding Saves Delay 
In Crude Shipment 


NEW YORK.—How a delay in 
transportation of heavy crude from 
the field to the gathering lines in a 
new field recently by oxy-acetylene 
welding process was avoided, is told 
in the September issue of “Oxy- 
Acetylene Tips” published by the Linde 
Air Products Co. at 30 E. 42nd St., 
here. 

In this particular instance, three 
large steam coils were fabricated 
from the pipe with welded joints 
throughout. Pipe stands were erected 
to hold the coils, and after headers 
and joints had been welded, steam 
mains were installed so that the 
condensed steam would run down 
into one corner. The welded heater 
was completed in short time and 
the crude oil was fluid enough to run 
to the refinery. 

The same issue tells how to weld 
gray castiron, which, because of its 
valuable properties has many _ uses 
wherever metal parts are used. Be- 
cause of its brittleness, however, the 
welder must understand the _ proper- 
ties of gray iron, particularly as 
affected by heat, the company states. 
There will then be no difficulty in 
making sound, easily machined welds. 
Properties and methods of welding 
gray iron are explained. 


ST. LOUIS, Mo.—A bright-colored 
four page leaflet calling attention to 
its fire brick, has just been published 
by the Laclede-Christy Clay Products 
Co. A partial list of the principal 
industries the company serves __in- 
cludes that of the oil refining busi- 
ness. Sinclair Refining Co. and The 
Texas Co. are among those mentioned 
as users. 
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of Triplexd Hose 
are carried in stock 
in these cities: 


MEMPHIS: 245 Monroe Ave. 
JACKSONVILLE: 

Dixie Culvert & Metal Co. 
ATLANTA: P. O. Box 1343 
RICHMOND: P. O. Box 514 
BROOKLYN: 236 Tillary St. 
BOSTON: 142 Berkeley St. 
PITTSBURGH: 

341 Second Avenue 
CLEVELAND: 

1302 Ontario Street, North 
CINCINNATI: 

450 East Pearl Street 
DETROIT: 

5459 Grand River Avenue 
ST. LOUIS: 

1621 Pine Street 
KANSAS CITY: 

13th Street and Eastern Ave. 
CHICAGO: 

1213 W. Washington Blvd. 
SAN ANTONIO: 

1401 South Flores Street 
HOUSTON: 

700 N. San Jacinto Street 
EL PASO: 

1020 East Overland Street 
NEW ORLEANS: 

211 South Peters Street 
MINNEAPOLIS: 

900 Sixth Ave., S. E. 
DENVER: 4800 York Street 
SAN FRANCISCO: 

873 Mills Building 
LOS ANGELES: 

1625 South Hill Street 
SEATTLE: 67 Columbia St. 
OMAHA: 13th & Willis Sts. 


TORONTO, CAN.: Dunlop 
Tire & Rubber Goods Com- 
pany, Limited 

LONDON, ENG.: 

J. Bazley-White, 3 Love 
Lane, Eastcheap, E. C. 3 
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Combustion and Distribution of Heat 


In Refining Processes 


By Herbert A. Ross 


HE efficient production of heat 

| by the process of combustion 
and the economical application 
and distribution of the product is a 
matter of considerable importance in 


the cost of petroleum _ refining 
processes. 
Heat is the product of an_ in- 


volved natural law called the com- 
bustion of carbon. This combustion 
is an intense chemical reaction, where- 
in the elements of carbon and oxygen 
combine to form the compound called 
carbon dioxide. The resulting heat 
of this combination is produced in a 
very rapid manner. Fortunately, we 
can, within definite limits and ac- 
cording to fixed laws, conserve this 
heat and usefully apply it. At the 
same time, extreme care must be used 
to insulate the element from the 
diluting effect of the atmosphere, else 
it may be as rapidly dissipated as it 
is evolved or produced, and _ loss 
result. 

It is a common practice to speak 
of the carbon used in the production 
of heat, as fuel. Thus in a general 
way, we say that we consume so many 
pounds of coal, gallons of fuel oil, or 
cubic feet of gas, to produce heat. 
We use these particular forms of 
carbon for the reason that they are 
the cheapest and most available source 
of heat energy that can be obtained 
at the present time. 

The conversion of carbon into heat 
energy requires that some form of 
manufacturing process must take 
place. 

How many refiners consider them- 
selves in the dual role of manufac- 
turers of heat and of petroleum prod- 
ucts? On the other hand, isn’t it 
more often the case that fuel is con- 
sidered a necessary evil and only a 
means to the desired end? 

The refiner as a matter of good 
business policy and in order to main- 
tain his place in the marketing pic- 
ture, must always be particular about 
the quality of his product. He is 
doing business in a strictly competi- 
tive market and must produce a 
marketable product in conformity with 
very rigid specifications. 

How many manufacture heat energy 
by the process of combustion as care- 
fully as they do their oil products? 
After the heat is produced, how 
carefully do they distribute it and 
apply it to the manufacturing proc- 
esses? 

The cost of fuel is a heavy expense 
item and it is frequently the case 
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HERBERT A. ROSS 
Mr. Ross for the past two 
years has been associated with 
H. S. Bell, petroleum engineer, 
New York City, and with the 
National Petroleum Association 
as steam and combustion engi- 


neer. During that time he has 
surveyed some 25 refineries. This 
work has included design of new 
boiler plants, steam systems and 


heat exchange equipment. Old 
boiler plants, steam _ systems, 
stills and furnaces have _ also 
been remodeled so as to afford 


better efficiencies. 

Previous to his association with 
Mr. Bell, Mr. Ross was for 8% 
years master mechanic at the 
Paulsboro, N. J., refinery of the 
Vacuum Oil Co., being in charge 
of the power and combustion 
departments of the plant. 


CVCUUEEAEA EASE TELE TT 
that considerable saving or profit may 
be obtained in the necessary manufac- 
ture of the heat in question, while the 
main business of refining is being 
conducted. 

As an argument, suppose the re- 
finer, instead of manufacturing his 
own heat, could purchase it in the 
form of steam and hot gases, from a 
company that manufactured such a 
commodity. Naturally this company 
would have to dispose of the product 
in question at a profit, and would 
therefore be compelled to charge the 


consumer on a basis of the producing 
cost, plus a legitimate profit. Under 
the circumstances the consumer would 
be solicitous about the economical 
disposition of that which he pur- 
chases. As a matter of fact, the oil 
refining industry purchases electrical 
power in heavy amount. Is it wasted? 
Not if it can be prevented. 

If the foregoing is an illustration, 
the question arises,—why, figuratively 
speaking, doesn’t the refiner produce 
heat at a profit, and sell it to him- 
self, likewise at a profit? Surely, he 
cannot find anywhere a customer so 
easily satisfied! Here at least, is a 
profitable outlet for a product he manu- 
factures that has no competition in 
an open market. On the other hand, 
may it not be a fact that the reason 
he manufactures his heat and applies 
it so unprofitably, is occasioned by 
the complacency and self-satisfied at- 
titude of his best customer (HIM- 
SELF) and this customer’s willing- 
ness to pay himself from his own 
pocket, forgetting in the meanwhile 
that his strongest competitor is reap- 
ing the harvest of economic heat pro- 
duction in the conduct of his enter- 
prise. 

Thus, if one refinery consumes 50 
pounds of a certain fuel to process its 
barrel of crude oil, and another, 100 
pounds of the same material for the 
same purpose, and both of them are 
producing similar products, it is ob- 
vious that the last named sustains a 
heavy handicap in his manufacturing 
costs. 


HE plant operating under the lat- 

ter conditions cannot hope to 
overcome its transgressions against 
economic manufacturing procedure in 
this particular entirely, by increasing 
its unit of production. Such methods 
have frequently been tried in an effort 
to show a manufacturing profit and 
have failed. 

Several important distinctions, how- 
ever, must be considered in this con- 
nection. Each refinery has its own 
peculiar constant heat demand which 
must be satisfied, regardless of the 
quantity of crude it handles per day. 
This demand occurs from the neces- 
sity to heat buildings, tanks, and so 
on and provide insurance against fire 
uazard. Radiation losses from tie 
steam supply system exact a constant 
toll also. Thus, if a plant has 4 
vapacity of 5000 barrels per day and 
only utilizes a fraction of it, the con- 
sumption of fuel per unit of produc- 
tion is usually increased. On the other 
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hand, enforced production beyond an 
economical heat producing capacity 
will usually afford similar results. 


Another fact that must be con- 
sidered, is the grade of the crude that 
is processed, and the number of 
products that are derived therefrom, 
together with their characteristics. 

Again! Consideration must be af- 
forded the percentage of primary dis- 
tillation products which require addi- 
tional heat for re-running or other 
processing. These facts, however, 
must not be construed as affording 
any excuse whatever for the refinery 
to ignore the fundamental principles 
of economic heat energy production 
or application, and rely entirely upon 
the aforesaid increased production 
effort in order to obtain a profit. 

Attempt to compare fuel consump- 
tion between refineries on a basis of 
production or crude run, then, is of 
little value, excepting where all of 
the conditions are known to be simi- 
lar in character. 





ACH refinery’s heat situation is a 

distinct problem requiring indi- 
vidual treatment and if a fuel com- 
parison with other refineries is desired, 
some common basis of calculation, ap- 
plicable to all alike, will be necessary. 
This information may be obtained by 
the use of authentic and established 
formulae relative to the production 
of heat. Likewise, the volumes of 
heat necessary to _ fractionate or 
process definite quantities of given 
crudes are fairly well established. 
Therefore, briefly stated, the answer 
desired may be correctly obtained by 
calculating the heat units produced and 
consumed. The difference, minus un- 
avoidable losses, will, within reason- 
able limits, denote the percentage of 
avoidable fuel loss. 


* * * 


With the foregoing facts  estab- 
lished, it will now be in order to 
analyze this question of combustion 
ina more specific manner. To indi- 
cate some of the causes for loss and 
hw they may be avoided, and then 
to present a method of economic pro- 
cedure that has been tried, and proven 
to be remarkably successful by the 
results obtained. 


HE previously mentioned fixed or 

volatile carbon called fuel used in 
the production of heat is not obtained 
inan entirely pure state. Each pound 
of coal or fuel oil will contain cer- 
tain incombustible matter which af- 
lords no appreciable amount of heat. 
Coal will usually be found to contain 
much heavier percentages of this 
material than fuel oil. 

It is the common practice to pur- 
thase these heat producing materials 
a basis of weights instead of units 
of heat, with the result that con- 
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siderable loss may occur. Probably 
the coal will be purchased on the 
basis of analysis, but it will in- 


variably be found that there is a wide 
difference between an analysis secured 
from a sample of the fuel delivered, 
and that obtained at the mine. A 
concrete illustration of this fact was 
recently noted and is related here as 
an example. 


A refinery was purchasing 2000 
tons of coal per month on a basis 
of the following analysis: 


WEOTBUUEE  occdciscsscccccsceee 2 to 3 percent 
30 to 35 per cent 
60 to 55 per cent 


SSUES se cevecccnesenscaces 1.5 to 2 percent 
PMS iss ccceicascuncincsssseedics 6 to 8 percent 
Calorific value—14,000 B.t.u. per pound. 

Considerable trouble was _ encoun- 


tered in burning the coal purchased, 
and despite the heavy expenditure of 
money which had been incurred to 
purchase new equipment and modify 


old conditions, severe fuel loss still 
continued. Finally samples of the 
coal delivered to the plant were sent 
to a prominent laboratory for analy- 
sis, and in due time the following 
report was received: 


Moisture 
Volatile carbon 
Fixed carbon 
Sulphur 6.0 per cent 
Ash 20.0 per cent 
Calorific value—11,500 B.t.u. per pound. 


3.0 per cent 
25.0 per cent 
45.0 per cent 


ERE is an instance where the re- 

finery was not receiving by ap- 
proximately 18 per cent the value of 
the fuel they were purchasing. Re- 
solving this to an actual loss basis, in- 
stead of consuming 2000 tons of 
coal per month, 360 less tons should 
have been purchased. Additional to 
this loss there must also be con- 
sidered the fact that, due to poor 
quality of coal, proper furnace ef- 
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ficiencies were unattainable and addi- 
tional loss occurred in this particular. 

Fuel oil will generally be found to 
contain less foreign matter than coal, 
but instances have been found where 
moisture, sulphur, asphaltic and other 
foreign materials have reduced the 
calorific content as much as 8 per 
cent. 

From the foregoing it is very evi- 
dent that much attention must be 
given the importance of the material 
from which the heat is produced, for 
the reason that possibly savings of 
from 5 to 20 per cent may be obtained 
at the source, with but little effort. 


Next in order, will be a determina- 
tion that the heat is efficiently pro- 
duced from the fuel. Here again 
loss in heat production, by incorrect 
combustion of the fue!, may at times 
amount to 50 per cent. The factor 
controlling this loss, within certain 
limitations, is the human element, 
the fireman. Obviously, he cannot 
produce heat economically with im- 
proper or unsuitable equipment. In 
many cases however, it will be found 
that equipment has to carry the 
burden of blame for human _ineffi- 
ciency, whereas a little more intelli- 
gence and effort applied to the job 
in hand will produce astonishing eco- 
nomic results. 

Next in importance is the mechanic- 
al condition of the equipment and its 
ability to absorb the heat. It must be 
understood that when we speak of heat 
efficiency, what is really meant is 
the manner in which the heat is 
first produced in the unit and then 
absorbed, or technically speaking, the 
combined efficiency of heat absorbed 
to the heat produced. Herein will be 
found some important facts that re- 
quire explanation. 

A boiler or still is usually con- 
sidered as a complete unit. This, 
however, is not altogether a_ true 
fact. A furnace may consume the 
fuel introduced to it in a very effi- 
cient manner, but the heat absorbing 
unit (the still or boiler) may not be 
able to abstract more than 50 per 
cent of the heat the furnace produces. 
It is necessary for the purpose of 
calculation to consider the heat pro- 
ducing and absorbing equipment as a 
combined unit and so term it, but in 
order to avoid fuel loss, we must 
first have the efficient furnace and 
grate efficiently operated, and then 
the efficient still or boiler to absorb 
that which the furnace produces. 


HE application of heat to the 

processing of petroleum has three 
distinct phases, as follows: First, 
heat applied directly from the fur- 
nace to the oil in the still. Second, 
indirect heat in the form of steam 
applied to the oil in the still. Third, 
heat from the still applied to the 
steam introduced to the oil, in order 
to satisfy the existing temperature 
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difference between the steam and the 
oil. Fuel loss may occur at any one 
or all of these three places. 

Consider the boiler and assume that 
we are burning coal having a calo- 
rific value of 13,500 B.t.u. per pound 
dry basis or a fuel oil having an ulti- 
mate heat content of 18,500 B.t.u. 
per pound. In order to produce a 
given weight of steam at a tempera- 
ture of 212° Fahr. from water at 
the same temperature, or as_ the 
engineer terms it—evaporation F. & 
A. 212° Fahr.—it will be necessary to 
consume a certain weight of fuel. 
This fuel having the values noted, 
consumed in the furnace and the per- 
centage of the heat absorbed by the 
boiler to produce the steam will de- 
termine the combined efficiencies 
which have been obtained from the 
fuel consumed. 

In other words, if we consume 
13,500 B.t.u. and only 6750 B.t.u. 
are absorbed, we obtain an efficiency 
of only 50 per cent. The accompanying 
efficiency chart published by Babcock 
and Wilcox, in their 36th edition of 
“Steam”, illustrates this in graphic 
manner and will be found valuable 
for the determination of other effi- 
ciencies in connection with heat pro- 
duced and absorbed under boilers. 


E MAY not understand that 
fuel loss can occur directly at 
the steam producing equipment. After 
the heat represented by the steam has 
been produced, whether efficiently or 
otherwise, a further fuel loss may be 
occasioned by the volumes of steam 
permitted to exhaust directly to the 
atmosphere or to waste away in 
sewers. Countless small steam leaks 
exact their toll. Uncovered or poorly 
insulated steam lines and worn re- 
ciprocating steam surfaces complete 
the picture. The increment of loss 
in the steam producing equipment 
alone is frequently found to be out 
of all proportion to the cost of the 
necessary effort or repairs to abate 
the various uneconomic conditions. 
The heat produced at the stills and 
absorbed by the oil is the next point 
where heavy fuel loss may occur. 
As in the case of the boiler, we have 
the combined unit of furnace and 
still, and again the factor of a com- 
bined efficiency. There is, however, 
a wide difference in the two fluids, 
the water and oil which absorb the 
heat produced in the furnaces. With 
respect to the boiler, the water con- 
tained therein will vaporize under 
sea level atmospheric pressure con- 
ditions at one temperature only, name- 
ly, 212° Fahr. As long as any water 
remains in the vessel, its vaporizing 
characteristics remain unchanged un- 
der the conditions given. The total 
heat contained in a pound of steam 
under these same conditions is 1150.4 
B. t. u. In other words, approximately 
one B.t.u. of heat has been required 
for each degree Fahr., that the 





temperature of the steam has been 
raised above the temperature of melt- 
ing ice, which is approximately 32: 
Fahr. One other matter in this con- 
nection that has an important bear- 
ing on fuel economy must be remem- 
bered. This is the fact that we can 
produce and maintain heat at much 
higher temperatures in the boiler fur- 
nace than we can in the still furnace 
without doing any damage. 


HE crude oil in the still has en- 

tirely different heat absorbing 
characteristics from the water. Under 
the same atmospheric conditions the 
fluid has a number of different boil- 
ing points for the reason that it is a 
compound of complex hydro-carbons, 
each one of which has its own par- 
ticular boiling point and temperature 
peculiarities. 


Thus part of the fluid will boil or 
vaporize at a temperature of 8&0 
Fahr. or less and will require less 
than 125 B.t.u. per pound for the 
purpose. Heavier fractions may not 
vaporize under a temperature of 600° 
Fahr. and yet they will not require 
over 350 B.t.u. for the purpose. Again, 
while it was necessary to furnish 
one B.t.u. to raise the temperature 
of one pound of water one degree 
Fahr., this same heat unit will raise 
the temperature of one pound of oil 
approximately two degrees Fahr. or 
more, dependent upon the gravity of 
the material. Furthermore, care in 
the application of heat to the frac- 
tionation of lubricants is necessary 
in order to prevent a cracking effect 
from occurring. High furnace tem- 
peratures necessary for the efficient 
combustion of fuel, then, cannot be 
maintained in the average still fur- 
nace of today, so that probable loss 
in this connection must be reckoned 
with. 

Due to the varying characteristics 
of the crude oils originating in dif- 
ferent fields and again the varying 
products the refinery may derive from 
that crude which it handles, it is 
not expedient to present a general 
combined fuel efficiency curve cover- 
ing the whole situation, as was done 
with the boilers. However, in a 
given refinery and for any given 
crude or products of the same com- 
bined still and furnace efficiency, 
curves affording valuable information 
may be formulated. 

Space will not permit a detailed 
discussion of still design, and so on, 
but it is noted in passing that the 
petroleum technologist is today radi- 
cally improving old methods and de- 
sign with such remarkable success 
that very attractive fuel saving is 
now an accomplished fact. Addi- 
tional to this, we may anticipate with 
confidence still further improvement 
in this respect. 

Another source of considerable fuel 


(Continued on page 153) 
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(Continued from page 152) 

loss in the primary distillation of 
crude oil is found in the quantities 
of steam introduced to the fractions. 
This is particularly so in the case 
of the shell still. Very few of them 
are equipped with instruments to in- 
dicate the quantities of steam intro- 
duced. What few instruments are 
used are usually simple mercury 
manometers read directly from a scale 
which measures the deflection of the 
mercury in the tube regardless of 
pressure. In such instances where 
even these simple instruments are not 
used, the steam is introduced through 
a throttled valve in conformity with 
the stillman’s individual opinion. 


HE methods and design of spiders 

or sprays to introduce the steam 
to the still also appears to be a matter 
of opinion in practically every in- 
stance. But all of the theories in 
this connection are more or less vague 
and incalculable. 

Formulae covering the laws of par- 
tial pressure are available, and if this 
was the only consideration in con- 
nection with the introduction of steam, 
definite rules of procedure might be 
established in this connection. There 
is, however, the very important ques- 
tion of the mechanical condition of 
the still to be considered. Undoubted- 
ly this type of fractionating equipment 
has inherent cracking tendencies 
which must be prevented, and this 
cracking tendency at times requires 
heavy quantities of steam. 

On the basis of observation and 
tests conducted in a number of re- 
fineries, the author is of the opinion 
that the quantity of steam _ neces- 
sary to reduce the vapor tension of 
the fraction should also be sufficient 
to furnish the mechanical energy to 
agitate the oil, provided it is intro- 
duced through the sprays in a proper 
manner. Any quantity in excess of 
this amount is an unnecessary waste 
that requires heavier fuel consump- 
tion at the boilers to produce the in- 
creased volume of steam used, and 
extra fuel at the stills to furnish the 
heat required to raise the tempera- 
ture of the excess steam to the 
temperature of the oil. 

The common method of drilling the 
spiders or sprays is to locate the 
holes in such manner that the streams 
of issuing steam impinge on _ the 
bottom of the still at right angles to 
their flow. With such an arrange- 
ment, and dependent on the number 
of orifices in the spider, a propor- 
tional part of the hot still bottom is 
always kept bare of oil. The extent 
of these uncovered areas, in turn, is 
determined by the pressure maintained 
in the spider, the size of the orifice, 
its distance from the bottom of the 
still, and the static head of the oil. 
With such an arrangement turbu- 
lence alone is imparted to the oil 
and the effectivness of actual heat 
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transfer per square foot of heating 
surface can only be surmised or 
approximated. 


Experiments have recently been con- 
ducted whereby the rate of heat trans- 
fer per square foot per degree differ- 
ence has been increased over four- 
fold by the introduction of a mechani- 
cal device directly into the oil, creat- 
ing thereby a rapid circulation over 
the hot still surfaces. The effective- 
ness of heat transfer in the tube 
still also is obtained by means of 
rapid circulation. 

Rearrangement of the drillings in 
the steam sprays, whereby both tur-. 
bulence and circulation is imparted to 
the oil, have recently been made 
in the shell still, with considerable 
improvement noted. These experi- 
ments are not yet completed so 
that full information cannot be af- 
forded at the present time. 


* * * 


From what has been noted in the 
foregoing paragraphs it is apparent 
that fuel loss which can be prevented 
may, and frequently does, occur in the 
average refinery. This may now be 
emphasized by a tabulation of the 
facts which have been presented and 
in each particular item noted, sug: 
gesting a means whereby a remedy 
may be obtained. 


Fuel Loss No. 1—The Fuel Purchased 


Remedy: Purchase the fuel from 
proven fields on a basis of the B.t.u. 
value and check the deliveries by 
frequent analysis. 


Fuel Loss No. 2—The individual who 
burns his fuel. 


Remedy: Educate him and super- 
vise his activities. 

Provide him with the proper instru- 
ments so that he may at all times 
be informed of what he is doing. 

Pay him an adequate wage and a 
small percentage of the fuel cost he 
saves and then hold him to a strict 
accountability. 


Fuel Loss No. 3—The boiler furnace. 


Remedy: Determine that the grates 
are the proper type for the fuel that: 
is burned. 

If stokers are used, that they -are 
in proper mechanical condition. 

If fuel oil is burned, that the fur- 
nace is properly designed. 

That suitable smokestacks of ade- 
quate size to carry off the hot gases 
are provided. 

That all furnace settings are tight, 
in order to prevent unnecessary dilu- 
tion of the hot gases. 

That all furnaces are of an ade- 
quate size to properly support the 
combustion of the fuel. 

That suitable dampers 
trols are provided. 

That systematic tests and records 
of flue gases are maintained as 2 
check on operation. 


and con- 


Fuel Loss No. 4—The boiler. 


Remedy: Determine that all heat- 
ing surfaces, both external and in- 
ternal are clean and kept so. 

That all baffle work is tight. 

That there are no steam or water 
leaks. 

That boiler feed water is of a suit- 
able quality. 

That suitable automatic control is 
provided. 


HAT all gauges, instruments, etc., 
are correct. 
That daily records are faithfully 
kept and correctly calculated. 


Fuel Loss No. 5—Steam distribution 
systems. 


Remedy: Determine that all steam 
lines and other radiating surfaces not 
required for heating purposes are 
properly insulated. 

That exhaust of steam to the atmos- 
phere be avoided and applied to heat- 
ing purposes where practicable. 

That all condensate possible be 
collected and returned to the boilers 
as desirable feed water. instead of 
wasting it to the sewers. 

That all steam control valves be 
tight and not leak when equipment 
is out of service. 

That all branch or lateral lines be 
combined into one common main 
where possible, so that a multiplicity 
of small heat radiating connections 
may be avoided. 

That heating requirements be cor- 
rectly calculated and only sufficient 
radiation provided to maintain the 
desired temperatures under the pre- 
vailing weather conditons. 


Fuel Loss No. 6—Still furnaces. 


Remedy: Undertake the same pro- 
cedure as has been noted in con- 
nection with the boiler furnaces and 
their operation. 


Additionally, reduce excessive grate 
areas to a practical minimum that 
will afford the necessary heat for the 
purpose of fractionation without in- 
creasing the length of the still run or 
producing cracking conditions. 


Fuel Loss—No. 7—Stills 


Remedy: It would be a difficult 
matter to formulate a general rule of 
procedure covering the operation of 
all types of stills. At the same time, 
however, the installation of suitable 
indicating steam flow meters and 
some simple experiments in the quan- 
tity of steam introduced, will usually 
afford a profitable result. As before 
stated, every unnecessary pound of 
steam used is a fuel loss. 


Fuel Loss No. 8—Steam 


spiders 


sprays or 


Remedy: Determination that the 
sprays are correctly designed. 

That the combined areas of the ori- 
fices do not exceed the area of the 
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Warren Control Head 





A Safety Device for 
Wildcat and High- 
Pressure Territories 


The Warren Control 
Head is a highly per- 
fected and thoroughly 
dependable device for 
use in wildcat and 
} high-pressure gas fields, 
providing a simple and 
positive means of con- 
trolling heavy gas 
pressure. 


It consists of but 
three main parts; the 


flanged body, the in- 
termediate cap, and the 
top cap. The body 
also functions as a 


blow-out preventer, and 
the flange provides 
means for running a 
connection out to the 
Christmas Tree. 





The top cap can be 
set down directly upon 
the body if desired. The intermedi- 
ate cap enables running a_ tubing 
string inside of pipe already set, with 
both strings under control, and then 
connecting to the Christmas Tree. As 
many intermediate caps as _ required 
can be used. 
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lines supplying the sprays. 

That the orifices are all open and 
that they are not unduly enlarged by 
the erosion of the steam. 


Fuel Loss No. 9—Steaming out stills 


Remedy: Closer attention on the 
part of the still operator to this im- 
portant matter. 


Fuel Loss No. 10—Heat lost in steam 
and oil vapors 
Remedy: Suitable 

equipment that will 

portunity to economically 
colder materials. 


Fuel Loss No. 11—Heat lost in escap- 
ing hot gases 


heat exchange 
afford an _ op- 
preheat 


Remedy: Hot gas recirculating ap- 
paratus. 

Superheaters to increase the tem- 
perature of the steam. 

Systematic gas analysis. 

Insulation, ete. 

Preheating incoming cold air. 


Fuel Loss—No. 12—Loss of heat in 
avoidable rerunning—Steaming fil- 
ters, sweating wax, etc. 


Remedy: Proper evaluation of the 
importance of fuel cost on the part 
of every department executive. 

It must be understood that the 
foregoing tabulations are only noted 
in a general way. A volume relative 
to any particular item could be profit- 
ably written and the subject not then 
be exhausted by any means. 

In a recent review of tests con- 
ducted over a number of years, it 
has been found that industry in gen- 
eral is sustaining a tremendous bur- 
den of fuel loss. As an interesting 
side light on the refinery situation in 
particular, the following tabulation of 
losses in conformity with the pre- 
viously itemized facts are submitted. 
These losses are founded on personal 
cbservations and are herewith stated 
in terms of preventable fuel loss. 
Item: 


Noe d= Mael  .cinciecicdk 25% 
No. 2—The fireman. ........: 50% 
No. 38—Boiler furnace ........ 25% 
BNO ASSES ORIOL. “ccxscscecescssavsneseonte 30% 
No. 5—Steam system ......... 40% 
No. 6—Still furnaces.......... 50% 
NO. TDG ences cccsccsssceccnceoes Unknown 
INO. S==SPLAVS: iccessscesosssssescnss Unknown 
No. 9—Steaming  .......cc..ccees Unknown 


No. 10—Steam and vapors..40% 


No. 11—Hot) Pa80S8 | ssscsssssccd 40% 
No. 12—Supervision ........... Unknown 
The items marked “unknown” are 


all determined to be potential losses, 
but just what they may amount to 
cannot be definitely stated. 

Very rapid progress has been made 
within the past five years in the con- 
servation of fuel in petroleum re- 
fineries. At the present time there 
are instances where the fuel bill has 
been reduced 50 per cent, meanwhile 
increasing the throughput consider- 
ably. Still greater saving is antic- 
ipated for the future in many cases as 





a reward of effort in this particular, 

This raises the question—How can 
fuel loss be reduced? The answer is, 
by comparative systematic daily rec- 
ords, transferred in graphic form to 
the executive’s desk and controlled 
from that point only, by placing re- 
sponsibility where it rightfully be- 
longs, and holding to a strict account- 
ability the individuals directly con- 
cerned. Under such procedure it will 
not be very long before the executve 
himself—if he is a fair-minded in- 
dividual—may learn that he is as 
badly involved in the situation as his 
men, and that had he provided some 
simple equipment, much waste might 
have been avoided. 


Before any attempt is made to in- 
augurate a program of heat econ- 
omies, it is very necessary that defi- 
nite information peculiar to this phase 
of the refinery situation be available. 
This information is necessary in order 
that a basis for calculation may be 
obtained. First in order will be re- 
quired information covering the fuel 
consumption, past and present, and 
the stocks produced. This is readily 
obtained from the accounting depart- 
ment. Next in order will be required, 
information pertaining to the physical 
condition of the equipment. Part of 
this can be obtained by inspection. 
The most important, however, must 
be secured by a series of tests con- 
ducted under daily operating condi- 
tions and in conformity with regular 
routine. Next in importance is the 
question of fuel which is being used, 
its cost and availability for the de- 
sired purpose. 

After all possible information of 
this character has been obtained, the 
next logical step will be: first, pur- 
chase of suitable fuel, if that which is 
being used is not of the proper qual- 
ity; second, modification of operating 
procedure as indicated by inspection; 
third, rehabilitation of such equip- 
ment as is indicated by survey, and 
finally, establishment of daily records 
faithfully and _ systematically  cal- 
culated. 

Within a period of 30 days after 
systematic record has been _ estab- 
lished, it will be possible to obtain 
summaries and recapitulation of daily 
performance. During the next 30 
days, similar procedure will afford in- 
formation which may be plotted in 
graphic form upon the _ preceding 
period’s activities, and used as a basis 
for comparison in order to determine 
the progress made. 

As total monthly records are ob- 
tained, these may in turn be plotted 
against records of previous months 
or years. Fuel consumption, _ boiler 
and still production, crude runs, filter 
yields, and in fact every phase of re- 
finery operation, may be illustrated 
graphically, so that only a glance of 
the busy executive will afford him all 
of the information he requiries rel 
tive to a large part of any economc 
program which he may undertake. 
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Several typical charts are presented 
here. 

Curve No. 1 graphically illustrates 
the progress of a fuel saving cam- 
paign conducted in a boiler room. 
Note that during December, repre- 
sented by the solid lines, very irreg- 
ular operating conditions, indicated by 
the peaks and valleys, prevailed. Dur- 
ing January, represented by broken 
lines, the irregularities and their re- 
sulting effect upon general plant op- 
eration have to a considerable extent 
been eliminated. At the same time a 
greater quantity of steam has been 
produced per pound of fuel burned. 

In curve No. 2, a graphic picture of 
economies obtained in curve No. 1 is 
reflected, by the reduced quantity of 
fuel consumed in processing a barrel 
of oil. 

Illustration No. 3 is a picture of 
daily still production in graphic form 
somewhat different from curves 1 and 
2. This tells the busy executive an- 
other important story without  re- 
course to a mass of figures or reports. 
Note that the horizontal lines repre- 
sent a normal, or 100 per cent, still 
capacity and also that there are three 
divisions, each one representing an 
eight hour shift. Blocks extended 
either above or below the horizontal 
or 100 per cent base represent the 
percentage of capacity produced for 
a particular day. Should it so hap- 
pen that the desired capacity has not 
been obtained, the reason, represented 
by a letter, is noted in the center 
block and the time when trouble oc- 
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curred approximately fixed by its lo- 
cation. 

This graph, in effect, is a matter of 
task setting and accomplishment, with 
the cause for non-fulfillment plainly 
stated. Thus the story is unfolded day 
by day. Daily production of the pre- 
vious month is represented by the 
broken lines and comparative informa- 
tion is thereby afforded. 


The successful executive of today 
must know the “Why, How, and 
When” of his business. The graphs 


afford him the answer. 

Illustrations of this character are 
essential to successful plant operation. 
Unfavorable or incorrect economic 
conditions are at once nipped in the 
bud and loss is avoided. The applica- 
tion of these graphic methods to plant 
operation are unlimited in their scope, 
and will be found a valuable aid to 
the executive who is really willing to 
shoulder his share of responsibility in 
order to conduct a thrifty enterprise. 

It will require but a very short 
period of time after such records are 
formulated, to outline and also pred- 
icate a course of further fuel eco- 
nomic procedure. In the meantime, 
and during the progress of these ac- 
tivities in the foregoing particulars, 
it will be highly desirable to concen- 
trate on equipment and place it in the 
best mechanical condition possible. It 
should be determined that boilers, 
stills, pumps, etc., are operating not 
only efficiently, but economically as 
well. It is an admitted fact that a 
lot of equipment has outlived its 
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period of economic service and due 
consideration therefore must be given 
this fact. At the same time, very 
valuable apparatus in the refinery is 
today a liability rather than an asset, 
just because of careless operation, 
neglect, or the need of a few minor 
repairs. What it is desired to em- 
phasize, is the fact that no expend- 
iture for new equipment is warranted 
until all of the reasons for the failure 
of the old to function correctly are 
known. 


PITTSBURGH—B law-Knox Co., 
manufacturer of steel products with 
headquarters at Pittsburgh, will move 
its New York offices to the Cana- 
dian Pacific Bldg., 342 Madison Ave., 
effective Oct. 1. 


LOS ANGELES.—The Wade En- 
gineering Co. with headquarters here, 
which handles products of The Lin- 
coln Electric Co., Cleveland, O., has 
moved its northern California offices 
from 69 Webster St., Oakland, to 533 


Market St., San Francisco. Need of 
increased space _ necessitated the 
change. 

Tre Cutler-Hammer Mfg. Co., Mil- 


waukee, Wis., has moved its Cleveland 
O., office from the Guardian Trust 
Bldg., to the Guarantee Title Bldg., 
suite 1905. Three times more space 
is obtained in the new location. 
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Or em Years oe 


HAYES has been manufacturing equipment 
exclusively for marketers of gasoline and 
motor oils. 

And today, as through these years, an 
engineering skill that is thoroughly knowing 
and mindful of gasoline marketing problems 
is directing unending effort to manufacturing 
better equipment that will give to its users 
the very ultimate jn economy. Unusual 
strength of construction, .accuracy, and 
attractive appearance attained through ex- 
pert design and manufacture is built into 
equipment which is low in first cost and 
which will give faithful and trouble free SENIOR 
service for many years. ae 

Competition in the gasoline and oil mar- Visible 
keting business is far keener today than it 
has ever been before, and increasing num- 
bers of gasoline marketers who realize that 
the life and success of their business de- 
pends upon its economical operation and 
expansion are turning to HAYES equip- 
ment because of the remarkably economical 
and thoroughly satisfactory service it has 
been found to give at the thousands of places 
where it has long been used. 
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Side View Gas Engine Driven Compressor Unit 















O 


J AROUGHOUT the year we have been trying 
to ‘‘chase”’ you out into the country to make 
field comparisions between the operating 
efficiency of Watts-Miller equipment and the 
efficiency of other makes. Perhaps you took 
our tip and ‘‘took the trip”. Perhaps not. 














Anyway—the big Tulsa Show, September 24 
to October 1 affords you a much more con- 
venient opportunity to gather data on the 
various makes—the one big chance to ask 
questions, scrutinize, compare, to your heart’s 
content. 










Make a mental date with us right now. Then 
look up the Watts-Miller booth and see ‘‘Old 
Capacity Plus” in actual operation. 







Come. We shall be glad to have you with us, 
if only for a moment. 


The Miller Improved Gas Engine Co. 


Springfield, Ohio, U.S.A. 


WarTs MILLER 


Sp 


BOF aa ae leF i Ta Ss w<: SiS PRS Se ages RS) 
m AR OS. MS SSS Sees ETERS SERS eG a ES: ru Ess Sika? SSS oF i Re it 






GAS 


ENGINES 
AND 





COMPRESSORS 



















NATIONAL PETROLEUM NEWS 





158 












T: 


oil an 
crude 
applic 

For 
studie 
for tl 
relatic 
refinin 
point 

The 
the st 
liquid 
cation 
lates 1 
ing of 


The 


VE 
be 
plicati 
indust1 
combu: 
slow | 
The 
firmly 
neers | 
fuel, a 
only wv 
derstoc 
The 
so uni 
esses § 
for th 
of the 
combus 
this ti 
The 
found 
the Bu 
rized a 


(1) 
Source 


Little ] 
(2) 
Bartles' 


Buffalo 
(5) 
Kansas 
(6) 
Charles: 
(4) 


Oil Ci 


Meth: 
ural g: 
the bal 
inert ¢ 
dioxide 


Septem 


Gas Combustion and Heat 


Problems 


In Oil Refineries 


Toi cardinal factor in refining 
oil and obtaining a maximum 
yield of motor fuel, lubricating 
oil and other valuable products from 
crude oil is the proper and effective 
application of heat. 

For more than a decade, I have 
studied the problem most carefully 
for the purpose of determining the 
relation of heat application to the 
refining of petroleum from the stand- 
point of the refiner. 

Therefore, I have concentrated on 
the study of combustion of gas and 
liquid hydrocarbons and the appli- 
cation of heat particularly as it re- 
lates to the refinery and the process- 
ing of oil. 


The Combustion of Natural Gas 


VEN though great strides have 

been made in the economic ap- 
plication of fuels and energy to the 
industries, the advance made in gas 
combustion has been characterized by 
slow growth. 

The use of other fuels had become 
firmly established long before engi- 
neers could vision gas as a superior 
fuel, and its superiority is a reality 
only when its use is thoroughly un- 
derstood and appreciated. 

The fact that natural gas is being 
so universally used in refining proc- 
esses speaks well of its adaptability 
for these purposes and a discussion 
of the elements entering into its 
combustion should be of interest at 
this time. 

The composition of natural gases 
found in this country as given by 
the Bureau of Mines may be summa- 
rized as follows: 


Composition of 


(1) 
Source co. 
1) geo) 5) 

(2) 
Bartlesville, Okla. 
Angeles, Cal. 

(4) 

SEMIN occa oicdvsss ca vasscoixanseases ; 
(5) 
Kansas 
(6) 
Charleston, Ww. 


City, Mo. 


Va. 
Pa. 


Methane, CH,, predominates in nat- 
ural gas while ethane, C,H,, forms 
the balance of the combustible. The 
inert diluents, nitrogen and carbon 
dioxide are present in small quanti- 
ties, if at all. 

The combustion of these gaseous 
fuels is simple if one under- 
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stands their chemical reaction with 
the oxygen in the air when the mix- 
ture is brought to the ignition tem- 
perature. This temperature is that 
at which the heat evolved by the re- 
action just equals and_ therefore 
counterbalances the loss of heat con- 
sequent on the radiation and at which 
temperature the rapid combustion 
becomes independent of external sup- 
plies of heat. 

The ignition temperatures of the 
constituents predominating in natural 
gas are within the following ranges: 

For ethane and air 960 to 1160° 

Fahr. 
For methane and air 1200 to 1375° 
Fahr. 


These hydrocarbons require a defi- 
nite minimum amount of air for their 
complete combustion and since this 
oxygen must come from the air in 
commercial operation, the amount of 
air so required becomes an important 
item in the combustion processes. 


We will now consider the chem- 
ical reactions entering into the com- 
bustion of these two principal hydro- 
carbons in natural gas, determining 
the amount of oxygen required and 
therefore, the amount of air and 
the amount of resulting products of 
combustion. 

In the combustion of one volume 
of methane there is required 2 vol- 
umes of oxygen which reacts to pro- 
duce one volume of carbon dioxide 
and 2 volumes of water. The equa- 
tion is CH, + 20, = 2H,O + CO.. 

The combustion of 1 volume of 
ethane required 3% volumes of oxy- 
gen which reacts to produce 2 vol- 
umes of carbon dioxide and 3 volumes 


Natural Gases 


Specific 


CH, C.H, Air -1 per cu. ft. 


Gravity Gross Btu. 
96.7 2.é 57 77 
89.1 y 3.§ -62 987 


59.) 4.5 S 28 843 


88.1 5 , 61 1093 


967 


84.1 5.7 9. .63 


76.8 22.5 a) 67 


67.6 31.30 1.10 71 
The equation is 
3%0, 2CO, + 3H,0. 

To determine the volume of air 
required, it is only necessary to divide 
the oxygen volume by .206 as air 
consists primarily of 20.9 per cent 


of water. 


*President B. P. Lientz & Co. 


oxygen and cent nitrogen 


by volume. 


79.1 per 


HE combustion calculations of a 
typical natural gas will be 
worked out to show the application 
of the above chemical reactions and 
having the analysis of representa- 
tive gases in the composition table 
above indicated we will select gas 
No. 2 in this group for this pur- 
pose. 
This gas we find to 
following constituents in 
per cubic foot of the gas: 


contain the 
cubie feet 


The combustibles in 
are .891 cubic feet of 
.042 cubic feet of 
foot of the gas. 


this gas then 
methane and 
ethane per cubic 


From the reactions of these hydro- 
carbons with oxygen we find that 
for 1 cubic foot of gas .891 eubic 
feet of CH, requires twice this amount 
or 1.782 cubic feet of oxygen and 
.042 cubic feet of C,H, requires three 
and a half times this volume or .147 
cubic feet of oxygen. The total oxy- 
gen therefore required for the com- 
plete and perfect combustion of one 
cubic foot of gas is the sum of the 
above oxygen requirements or 1.929 
cubic feet. 

We have found that air consists of 
20.9 per cent oxygen by volume. 
Therofore it is apparent if we divide 
the total oxygen requirements’ by 
.209 we find that 9.25 cubic feet of 
air, approximately, are required. 
Furthermore, that the nitrogen ac- 
companying the oxygen in this amount 
of air is represented by the dif- 
ference or 7.03 cubic feet. 

The products 
likewise be 
chemical reactions 

.891 cubic feet CH, produces 
volume or .891 cubic feet of CO,. It 
also produces 2 volumes or twice this 
amount 1.782 cubic feet H,O. 
.042 cubic feet C,H, produces 2 vol- 
umes or twice this amount or .084 
cubic feet CO, and 3 volumes or 3 
times this amount or .126 cubic feet 
H,O. The presence of CO, and N, 
in the gas have no active part in 
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of combustion may 
determined from’ these 
as follows: 


one 


or 





A FIRM GRIP 


Are you keeping a firm grip on your trade? 
Are most of your customers the kind who pat- 
ronize you regularly? You know, it’s the steady 
stream of old customers that gives the biggest 
boost to the daily gallonage. 


The best possible way to hold your trade is 


to sell 


KANOTEX 


PETROLEUM PRODUCTS 


Kanotex Distributors are really above com- 
petition, because the Quality of Kanotex Prod- 
ucts is readily recognized, and soon makes old 
customers out of new ones. That’s the reason a 
Kanotex Distributor can seldom if ever be in- 
fluenced to handle any other brand. 


Let us tell you more about the Kanotex Dis- 
tributor’s Franchise. A post-card request will do. 


THE KANOTEX 
REFINING COMPANY 


Phone L. D. No. 4 


Arkansas City, Kansas 





A 
REAIIS’ TREATIS! TRE 


PETROLEUM PETROLEUM PETROLEUM 


REDWOOD 


} ‘ay Vince te “4 


Information on all branches of 
the petroleum industry is to be 
found in the 4th edition of A 
TREATISE ON PETROLEUM 
by Sir Boverton Redwood. 


To obtain this valuable set make 
your check for $30 payable to 
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this chemical reaction and are there- 
fore inert. 
Products of combustion will then be 
CO. HO No. 
cu. ft. cu. ft. cu. ft. Tota! 


0.891 
From C2He 
Present in 
From air 


1.908 7.339 10 25¢ 
Total dry volume 10.250 — 1.908 = 8.348 cu. ft. 


E HAVE therefore’ found 

that the combustion of one cubic 
foot of the natural gas selected re- 
quires $.25 cubic feet of air and pro- 
duces approximately one cubic foot 
carbon dioxide, 2 cubic feet of wa- 
ter and 7% cubic feet of nitrogen. 
These volumes are all at the same 
temperature and pressure as the orig- 
inal gas. It is convenient to meas- 
ure them at 60° Fahr. temperature 
and atmospheric pressure for other 
temperatures and pressures correcting 
factors must be applied to determine 
the resulting volumes. 


In order to make use of these vol- 
umes in determining the combustion 
process, it is convenient to express 
them in per cent of the total with 
the following results: We find that 
in the total dry products of combus- 
tion, namely, 8.343 cubic feet, there 
is 1.003 cubic feet of CO, and 7.339 
cubic feet of N.. Therefore, an anal- 
ysis of the products of combustion 
will show 1.003 X 100 divided by 
8.342 or 12.02 per cent CO, (maxi- 
mum attainable) likewise 7.339 « 100 
divided by 8.342 = 87.09 per cent 
nitrogen, making a total of 100 per 
cent. These quantities are rarely, if 
ever, obtained as they represent the 
requirements for perfect combustion. 
However, with the proper equipment 
they can be very closely attained and 
an analysis of the flue gases or prod- 
ucts of combustion is advantageous 
in determining the amount of air used 
and the volume of the products of 
combustion. 


O ILLUSTRATE: consider a 

flue gas analysis of the prod- 
ucts of combustion of the above gas 
in which the per cent CO, is found to 
be 8 per cent. We have previously 
determined the volume of CO, in the 
dry products of combustion per cubic 
foot of gas to be 1.003 cubic feet, 
then if this now represents 8 per 
cent in our flue gas analysis, it fol- 
lows that the total dry volume per 
cubic foot of gas burned must be 
1.003 divided by .08 or 12.5375 cubic 
feet. Therefore, since air contains 
a definite percentage of oxygen (20.9 
per cent) there must be a simple re- 
lation between the amount of CO, and 
the oxygen added by the extra air 
over that required for perfect combus- 
tion. Expressed in per cent it is as 


follows: 
Per Cent CO, Analyzed 
Per cent O,=20.9— 20.9 X per cent max!- 
mum CO, attainable 
Then per cent O,=20.9—20.9 X 12.02 
per cent 
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The balance or 100 — (8 + 7) or 85 
per cent is nitrogen and the com- 
plete dry analysis would then be CO, 
= 8 per cent; O, = 7 per cent and 
N, = 85 per cent. 

In order to determine the amount 
of air and therefore the per cent of 
excess air used in the above com- 
bustion, we must determine the vol- 
ume of oxygen and nitrogen pres- 
ent. We cannot use the former for 
determining the per cent of excess 
air aS some of the oxygen from the 
air combines with the hydrogen to 
form water which is lost in the 
analysis, inasmuch as the latter is 
on a dry basis. 


However, all the nitrogen accom- 
panying the air is present in the 
analysis and the determination of 
its volume will provide a means for 
finding the amount of air used. We 
therefore proceed as follows: 


The volume of nitrogen is equal 
to .85 times 12.5375 or 10.672 cubic 
feet and since air contains 79.1 per 
cent of nitrogen per volume, the 
volume of air therefore must be 10.672 
divided by .791 or 13.491 cubic feet 
but since only 9.25 cubic feet of air 
is required for perfect combustion 
of this gas per cubic foot then for 
8 per cent, CO, gas analysis the ex- 
cess air is 


(13.491 — 9.25 « 100 — 45.84 per cent 


9.25 


N THE foregoing discussions we 

have considered the chemical re- 
actions as absolute in their natures 
resulting in final products propor- 
tionate to the initial concentrations 
of the materials present. However, 
in actual practice it soon becomes ap- 
parent that they do not correctly an- 
swer certain problems involved of 
which the most important probably 
are those relating to the calculation 
of flame temperatures. 


In the combustible mixture con- 
sidered certain combinations’ take 
place at some definite point of tem- 
perature and partial pressure, and 
when chemical action ceases the mix- 
ture is said to be in chemical equili- 
brium. However, this equilibrium can 
and may be displaced by further 
changes in temperature and pressure. 


It is apparent then that at the 
highest temperatures produced by 
combustion these reactions have not 
proceeded to completion and the pres- 
ence of “free” combustibles will con- 
tinue until the temperature has been 
lowered. In practice, this takes 
place at the very edges of the flame 
in the invisible envelope of hot gases 
surrounding the flame wherein the 
combustion is completed to a _ stable 
equilibrium. 

The entire combustible is finally 
consumed but not in such a way as 
to make available all the heat of the 
reactions to produce a maximum flame 
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Little Giant cuts operating costs! 


What Little Giant saves in manufacturing 
expense, it adds to your profit—yet it is lower 


in cost. 


Little Giant trucks tanks are 
built directly to the specifica- 
tions of your truck. All of the 
weight is evenly balanced. They 
are lighter but stronger. There 
is no side thrusting—no crystal- 
lization. 


By following the rules for safe, 
economical transportation of 


fuel, Little Giant gives longer 
life to the truck and tires. It 
assures every day delivery. 


These advantages are proven. 
After reading the literature 
you’ll know why Little Giant is 
a short cut in transportation 
costs. You’ll prefer it too— 
because it makes your profits 
bigger. 


Ask for our surprising prices! 


Steinke Bros. Mfg. Co., Inc. 
200 CAROLINE ST. PEORIA, ILL. 








Lettered SUPERIORALLS Advertise 

Your ‘ ; | 
Filling 
Station 
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MW 


dt 
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Neat and Uniform! The Filling Station’s watchword of the day! 
your attendants at your spick-and-span service station should wait 
upon your customers dressed in spick-and-span uniforms to be in 
keeping with the modern ideas of equipment. Superioralls are the 
logical solution to your problem of uniforms. 


YOUR NAME ON EACH UNIFORM 


Regardless of the size of your order, Superioralls can be furnished 
with your own name or trade mark lettered across the back. This 
gives you effective advertising every day in the year and also 
identifies your man to your customers. 

Superioralls are stocked in Khaki, stripes, solid white, and other 
fabrics, carefully selected for the needs of your attendants. 


GLOBE SUPERIOR CORPORATION 


Industrial Division 


ABINGDON 107 No. Main st. ILLINOIS 
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“CONCRETE FOR PERMANENCE” 


where temperatures run as high as 1800°F 


Pye ele THAT STANDS HEAT is made of Sil-O-Cel 
C-3 aggregate and ordinary Portland cement. ; 
This material has long been used for the construction of 
industrial furnace doors and bases. Some of these units 
placed in service ten and twelve years ago are still in 
good condition. 

We know of nothing better suited for the insulation of 
tube plates in pipe stills than this “insulating concrete’’. 
It is lighter than fire clay, and five times as effective at 
stopping heat penetration. It does not crack or spall. 
It will withstand temperatures as high as 1800° F. with- 
out shrinkage. 

It is easily made up right on the job, and rammed into 
places where block or brick could never be used. Its 
cost is low. 

Write for our Engineering Service Bulletin C-115 on In- 
sulating Concrete and a sample of this remarkable 
material. 


CELITE PRODUCTS COMPANY 


New York—1l1 Broadway Chicago—53 W. Jackson Blvd. 
Los Angeles—1320 So. Hope St. San Francisco — 140 Spear St 
Offices and Warehouses in Principal Cities 
Celite Products Limited, New Birks Bldg., Montreal, Quebec 
Celite Products Corporation Windsor House, Westminster, London 


SILO-CEL 


Sil-O-Cel C-3 is a semi-refractory mate- 
rial used asthe aggrezate in making 
high temperature ‘insulating concrete’. 
It should not be confused with Celite, a 
light weight powder that is used asa 
workability agent in structural concrete, 








——— 


Headquarters for 
Non-corrosive & Heat Resisting Alloys 


SWEETALOY 
castings of 


CHROMIUM IRON - STAINLESS STEEL 
NICKEL CHROME IRON ALLOYS 


SWEETALOY STILL PLUGS 
PUMP PARTS - VALVE TRIM 


Wm. J. SWEET FOUNDRY COMPANY 


Irvington, N. J. 











temperature. This condition is caused 
by the dissociation processes going 
on during the elevation of tempera- 
ture and while their extent is not 
definitely known, it is universally con- 
ceded that this dissociation places 
insurmountable difficulty in the at- 
tainment of high temperature com- 
bustion in preventing the flame tem- 
peratures from rising to the calcu- 
lated intensities which, except for 
these processes would be easily at- 
tainable. 


In the combustion of the principal 
hydrocarbon in natural gas, namely, 
methane with a net heating value of 
916 B.t.u. per cubic foot, the calcu- 
lated uncorrective flame temperature 
is 3763° Fahr. when complete com- 
bustion is carried on with the mini- 
mum amount of air required at 60 
Fahr., but when corrected for the 
dissociation of carbon dioxide and wa- 
ter vapor in the chemical reactions 
outlined the flame temperature is 
lowered to 3630° Fahr. 


This temperature of 3630° Fahr. 
represents the maximum obtainable 
with just the proper amount of air 
for combustion and without any losses 
due to radiation. It is a theoretical 
maximum. It is, however, possible 
to increase this temperature by an 
external source of heat such as that 
brought in by preheated air. How- 
ever, in practice radiation from the 
flame and excess air accompanying 
the air from combustion lowers the 
flame temperature considerably. 


The discussion of flame tempera- 
ture is important in high tempera- 
ture processes for determining the 
selection of a gas which will pro- 
duce the highest temperature; how- 
ever, in refinery processes we are not 
interested so much in the maximum 
flame temperature obtainable as we 
are in securing the maximum heat 
at lower temperatures per cubic foot 
of gas burned. 


Heat Application 


HE transmission of heat to a 

body is of such commercial im- 
portance that great care should be 
taken in the adaptation of the pre- 
dominating mechanism of heat trans- 
mission employed in individual cases. 
In the treatment of oil from the re- 
finer’s standpoint the transmission of 
heat should be accompanied as far 
as possible by employing means _ to 
provide for the application and trans- 
fer of heat primarily by conduction 
and convection. 

There are several factors entering 
into this heat transfer. There must 
be a temperature difference between 
the medium supplying the heat and 
the medium receiving the heat to 
cause a sufficient heat flow. 

The resistance to this flow of heat 
must be reduced to a minimum in 
order that this temperature difference 
may be maintained effectively. The 
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extent of these requirements is de- 
pendent upon the ability of the re- 
ceiving medium to absorb heat and 
to the economic means available for 
overcoming the resistance to heat 
flow. 


Refinery processes are carried out 
scientifically on a temperature 
pressure basis either alone or _ to- 
gether and while the latter varies 
through a wide range from low to 
high the former varies only from 
low to medium, so that between the 
high temperature of combustion and 
the low to medium temperature of our 
processes there is a large gap to 
bridge. 

Bearing in mind then that these 
processes are carried on in a medium 
temperature plane, it is desirable to 
know how the combustion gases may 
be conditioned so that their tempera- 
ture is reduced to the working range. 
This has been accomplished by in- 
creasing the air supply to the fuel 
from 200 to 400 per cent above that 
sufficient to meet the requirements 
for combustion. 

This produces complete combustion, 
a lowered temperature in the com- 
bustion gases and the large volume 
of potential heat so desirable. 

This large volume of gas in pass- 
ing around the oil, vaporizes with 
appreciable velocity and reduces ma- 
terially the resistance to the heat 
flow caused by the film of gas im- 
mediately adjacent to the vaporizers. 
The cooling of the combustion gases 
in this manner appeared to satisfy 
both requirements for the heat flow 
until it was developed that there were 
available more economic means for 
accomplishing the same results and 
which has since proved to bring about 
results unattainable heretofore. 


E KNOW that at best about 

30 per cent of the heat orig- 
inally contained in the fuel is lost 
in the flue gases. This necessarily 
must be so as the temperature grad- 
ient between the products of com- 
bustion and the oil in the vaporizers 
must be maintained to produce the 


‘thruput and yield desired. 


The development of a recircu- 
lating system for utilizing this waste 


‘heat has reduced this loss by return- 


ing to the combustion and the vapor- 
izer chambers from 85 to 90 per cent 
of the sensible heat passing out to 
the stack. This operation was pre- 
viously explained as published in the 
NATIONAL PETROLEUM NEWS  Janu- 
ary 19, 1927, issue entitled ‘“Recir- 
culating Gases Saves Fuel and Re- 
duces Maintenance in Still Furnaces.” 


The initial purpose of recirculating 
the hot flue gas was the _ replace- 
ment of the excess air for combus- 
tion, permitting the use of higher tem- 
peratures of combustion but cooling 
and diluting them with the spent flue 
gases in place of the comparatively 
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colder air. That this was successful 
from a fuel saving standpoint can- 
not be denied, the return of such 
high percentage of waste heat was a 
decided economic step. 


In the recirculating system fur- 
ther possible advantages were de- 
veloped. A valuable function, al- 
though of lesser importance, that of 
preheating just the amount of air 
for perfect combustion by the final 
waste gases, was found to be a dis- 
advantage from a practical operating 
standpoint. To be sure, higher initial 
combustion temperatures were de- 
sired and obtained, permitting and 
necessitating a large return of waste 
gases direct to the vaporizing cham- 
ber, but difficulties arose with re- 
fractories comprising the combustion 
chamber. 


HE reduction of the excess air, 

together with the preheat in the 
air actually supplied increased the 
temperature of combustion to a point 
approximating the melting points of 
the refractories or to such an extent 
as to cause a decided weakness in 
their structures. To reduce this haz- 
ard more air was supplied and in 
sufficient quantities to lower the com- 
bustion temperature within a_ safe 
working range of the’ refractories 
present. 

As a result an improvement was 
noted in the thruput, the lower tem- 
perature gradient on the “fire side”’ 
of the vaporizers and the higher tem- 
perature gradient on the gas exit 
side of the vaporizers. Where here- 
tofore without recirculation this dif- 
ference was from 3 to 4 times as 
great on the fire side as on the exit 
side, it is with this system only from 
1% to two times as great. 


This has resulted from reducing 
the temperature of the combustion 
gases on the fire side and raising 
them on the exit side. From a gas 
temperature standpoint, whereas the 
“spread” or reduction of the tem- 
perature of the gases between the 
fire side and the exit side has been 
formerly from 550° to 800° Fahr. it 
is with this system from 250° to 500° 
Fahr. through the use of increased 
volumes made available both in the 
recirculation of the flue gases and 
the preheating of the air for com- 
bustion. 

The recirculating system provides 
means for handling large volumes 
of hot gases, for the heat exchange 
between the flue gases and air in 
metal recuperators, for the proper 
and effective introduction and mixing 
of the recirculation gases and the 
products of combustion and for the 
correct and economic combustion of 
the fuel by means of a combination 
oil and gas ignition system which 
permits the burning of either fuels 
together or separately with equally 
high efficiencies. 
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Sandblasted painted glass signs 
are the last word in beauty and 





permanence when produced by 
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Fryer Globe & Sinn Company 


4315 South Justine Street 
CHICAGO, ILL. 
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A Step or [wo Forward in Construction 






Of Pumps for Handling Hot Ol 


more and more intensified, more 

and more is expected of the 
pumps. Little consideration is given 
to the pumps by process inventors; 
rather they look to pump manufac- 
turers to meet conditions. 

In the last few years long steps 
forward have been made in the crack- 
ing industry, and at the same time a 
higher temperature meaning has been 
given to the term “hot oil.” This 
has called for something very un- 
usual in pump design—pumps capable 
of pumping hot oil around 1000 de- 
grees Fahr. and to 1500 pounds pres- 
sure and more. 

Not so very long ago, the term hot 
oil was interpreted as meaning oil 
around 300 or 400 degrees Fahr. Even 
at this relatively low temperature 
trouble was experienced with ordinary 
pumps due to expansion of the fluid 
end. Undue expansion caused cracked 
fluid cylinders and valve decks; it 
caused pistons to stick in cylinders 
and rods to stick in the packing. 

Different measures were taken by 
different pump manufacturers who 
had interested themselves in _ this 
work, to overcome these difficulties. 


One manufacturer was quite for- 
tunate in having a pump which had 
been designed for handling hot tar, 
residuum and other hot products in 
refining. Many of these pumps had 
then been in service 20 to 30 years. 
With a few changes here and there, 
they were found to be _ perfectly 
adapted to the new service of pump- 
ing hot oil. On account of their 
peculiar shaped fluid valves, they had 
been named block valve pumps. 


A S REFINING processes become 


HESE pumps have proved so ef- 

fective and popular for medium 
temperature hot oil work that it is 
felt they deserve description in any 
article on handling hot oil. 

The cylinders are cast separately, 
and so made that trouble due to ex- 
pansion is eliminated. The liners are 
solidly bolted in place by set screws 
and lock nuts. 

The rectangular valve is unique and 
eliminates the use of troublesome 
valve guards, stems, springs, separate 
seats and plates. 

Each valve is a box casting open 
at the top and so designed that dis- 
tortion from any cause is practically 
eliminated. 

Valve seats are integral with the 
cylinder casting and are raised about 
%-inch. This permits refacing when 
necessary. The valves and __ seats, 
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however, wear for a great many 
years before needing any attention. 

Later, the manufacturer of these 
pumps experimented with cast steel 
fluid cylinders and recommended this 
construction for his pumps when con- 
ditions called for 300 pounds working 
pressure. When pumps were specified 
to handle hot oil up to 400 and 500 
degrees Fahr. extra deep _ stuffing 
boxes containing lantern glands were 
also added as a precaution against 
stuffing box leaks. The longer rod 
packing also decreases the amount of 
pressure necessary on the packing, 
cutting down the wear of both pack- 
ing and rod. The deep stuffing box 
and lantern gland are described later 
in this article. 

In the meantime pump manufac- 
turers catering to the refinery trade 
were becoming more and more fa- 
miliar with the general subject of 
cracking processes, and particularly 
with the pumping of hot oil. The 
experience thus gained by actual con- 
tact with the hot oil pumping prob- 
lem was invaluable to these manu- 
facturers in the next step forward. 


ROCESS inventors and designers 

were bringing out new ideas to 
increase the efficiency of their instal- 
lations, and the temperature and pres- 
sure of the oil went away up in most 
cases. When the specified oil tem- 
perature went over 500 degrees Fahr., 
and the working pressure over 300 to 
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around 500 pounds, it was realized 
that something would have to be done 
to meet conditions. The safety limit 
of cast iron and cast steel had been 
passed. 

A cast steel fluid end, while satis- 
factory in every other way, might 
contain an invisible flaw here and 
there, which the permeative action of 
the hot oil would be sure to locate. 
So, therefore, castings could not be 
guaranteed, and it was decided to 
make fluid cylinders from solid steel 
forgings for safety’s sake. 

Much consideration was given to 
safety throughout the entire pump, 
because at this temperature any leak 
of the hot oil meant a flash, and a 
flash meant possibly an accident to 
an employee or a refinery fire. 

In order to prevent any possible 
leakage at the piston rods, a very 
deep stuffing box was designed and 
attached to each pump cylinder, so 
deep that the hot part of the rod 
never runs up into the packing, much 
less into the open air. This stuffing 
box is provided with a water jacket 
and the course of the water through 
the jacket is directed by means of 
a spiral fin around the stuffing box, 
so that the maximum cooling is ob- 
tained for a minimum amount of 
water. 

The arrangement is very effective 
in cooling the rods, so much so that 
you can put your hands on either 
fluid piston rod while running, with- 
out discomfiture. The rod is actual- 
ly cooler on the pump end nearest the 
stuffing box than it is up next to the 
crosshead. 


HE jacket wall of this stuffing 

box is not welded in place but 
is bolted at the end nearest the cyl- 
inder, and at the outer end it is 
packed off with a few rings of pack- 
ing in a screwed stuffing box, so that 
from time to time the outer wall may 
be removed and the jacket cleaned 
of any deposit of mud or other sedi- 
ment that may be in the jacket water. 
This removable jacket is a very dis- 
tinct advantage. 

In addition to the long rod fit and 
deep stuffing box, a lantern gland is 
provided to further insure that there 
will be no leakage of hot oil into the 
air. 

Any possible leakage of hot oil 
past the packing, strikes the lantern 
gland, where the pressure is released, 
and the oil is piped off to the suction 
again. Lastly, the lantern gland it- 
self is held in place by several rings 
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of packing. With this arrangement 
you are insured that there will be 
absolutely no hot oil escape into the 
air to take fire. Different pump man- 
ufacturers employ different methods 
of packing the piston rods. 

It is common knowledge that dur- 
ing the run of a batch of oil, a pump 
breakdown or shutdown might prove 
disastrous. There must be some ef- 
fective guard against this rather 
remote possibility. 

Many hot oil pump manufacturers 
use the “spare” idea to insure con- 
tinuous pump operation. That is, an 
extra pump of equal capacity to any 
other of the hot oil pumps is rec- 
ommended. Generally this extra pump 
is kept in operation and a slow speed, 
easy running and consequently long- 
lived installation is the result. When 
it is necessary to shut down one of 
the hot oil pumps, the capacity of the 
remaining pumps or pump is _ suffi- 
cient for the needs. 


HE steam end of the _ single 
steam pump is fitted with an im- 

proved steam valve gear, positive in 
action, no dead center and no short 
stroking. Tie-bar construction cuts 
down the weight, and renders the 
stuffing boxes easier of access. 

Single reciprocating pumps, on ac- 
count of their low cost lend them- 
selves to this work very well, the 
only possible drawbacks being the 
high cost of piping, lack of close con- 
trol and their tendency to produce 
shocks in the lines. Each pump re- 
quires a separate suction and dis- 
charge line and this costs money. 

In installations where two or more 
single pumps are necessary the ques- 
tion of control enters. It is desirable 
in pumping hot oil through crack- 
ing coils to have the flow as even and 
uniform as possible. Two or more 
single pumps operating on the same 
line might reciprocate in unison and 
defeat this desirable condition. That 
is, all pumps might make their for- 
ward strokes at the same time, and 
their backward strokes at the same 
time. This would give heavy pulsa- 
tions on the discharge line, and an 
uneven flow of oil. Continued heavy 
pulsations might start a leak in the 
hot oil discharge line. 


To secure the above advantages in- 
herent to single pumps and at the 
same time overcome the _ disadvan- 
tages, one manufacturer conceived the 
idea of placing two single hot oil 
pumps side by side, on the same 
foundation and timing the function of 
each pump by a synchronizing device. 
This device is very simple and is part 
of the valve motion of the pumps. 
Throwing the control to the left, 
when standing at the right-hand side 
of the pumps, causes the pumps to 
operate independently, or as two 
singles. While operating in this man- 
ner, it is easy for the operator to 
determine the pump in trouble, and 
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shut it down by a simple movement 
of the synchronizer control. All this 
is but a matter of a few seconds, Im- 
mediately on shutting down either 
pump, the other pump automatically 
doubles up both in speed and capac- 


ity. 


T HROWING the synchronizer con- 
trol to the upright position stops 
both pumps practically instantane- 
ously, without touching the throttle 
valve. 

In an emergency with compound 
pumps, live steam can be admitted 
to both the low pressure and high 
pressure steam cylinders at the same 
time. Thus, with a very much re- 
duced steam pressure, the hot oil 
pressure can still be kept where nec- 
essary. 

The fluid cylinder liners are of cast 
iron pressed in. Some steel manu- 
facturers are quite enthusiastic about 
alloy steels for this service, but in 
the light of present experience, cast 
iron seems to be satisfactory. 

Fluid pistons are of cast iron. 
Each piston is equipped with two sets 
of cast iron three-ring packing, sep- 
arated by a spacing ring. 

Gasket grooves are machined in 
both ends of each cylinder, one-half 
the width of the groove in the cast 
iron liner and one-half in the forg- 
ing. In these grooves, sheet aluminum 
gaskets are inserted and the tongued 
cylinder heads pulled up _s tight 
against them. The soft sheet alu- 
minum gasket will accommodate the 
little expansion and contraction cer- 
tain to occur, and the joint is simple 
and easy to make or break. All fluid 
joints are tongued and grooved and 
gasketed as above. 


N SOME localities, the cost of 

steam is all out of proportion to 
the cost of power by an internal com- 
bustion engine or electric power. For 
such installations, the vertical tri- 
plex power pump is commmended. 
Aside from the low cost of power, 
these pumps have several advantages 
not found in other types, and it is be- 
lieved that they are destined to be- 
come very popular in hot oil work. 

(a) The floor space is so small 
that these pumps can almost always 
be located in the most advantageous 
place. Installation economies result 
from the small foundation necessary 
and from the reduced cost of piping. 

(b) The weight of the fluid plung- 
ers is suspended vertically from the 
crankshaft, thus relieving the pack- 
ing of this weight. Result: long 
wearing packing and long wearing 
plungers. 

(c) A valuable feature is the very 
fact that it is a triplex. Three fluid 
cylinders insure that pulsation is re- 
duced to the minimum, and a very 
uniform speed of hot oil through the 
cracking coils is obtained. 

(d) Each stroke of a power pump, 
pumps so much every time. This 








means an exact capacity per minute, 
per hour, and per day. 

In other words the capacity is un- 
varying. 


HE power or drive portion of 

this pump is very strong, and is 
similar to tried out designs which 
have been operating in the heaviest 
services for many years. A _ broad 
faced herringbone gear of cast steel, 
and a pinion of forged steel elimi- 
nates practically all gear noise and 
vibration. The fluid end is, of course, 
machined from a solid forged steel 
billet. 

The suction valves are located be- 
tween the discharge valves and the 
plungers. Each suction and each dis- 
charge valve has its own separate 
cover, easily removable. 

The fluid plunger stuffing boxes are 
extra long and water cooled. On this 
pump, these boxes are first screwed 
into the fluid cylinder forging and 
as an additional safety measure are 
then welded tight into place. On 
the rear of this pump, the fluid cyl- 
inder forging has three hand hole 
covers, the removal of which permits 
access to the interior for the extrac- 
tion of coke and for cleaning. 


These pumps are in the high pres- 
sure class, capable of pumping 170 
barrels per hour against 1050 pounds 
pressure. Maximum temperature of 
hot oil is 750 degrees Fahr. 

The most recent developments are 
embodied in a pump made for condi- 
tions of service the highest in pres- 
sure and temperature that are ordi- 
narily encountered in hot oil work. 
The fluid end withstood a test pres- 
sure of 4000 pounds and is guaranteed 
to operate continuously at 1500 pounds 
pressure. The outfit with only 100 
pounds steam will pump against 1000 
pounds fluid pressure. Maximum 
temperature of oil 1000 degrees Fahr. 

The fluid cylinders are of special 
analysis forged steel very similar to 
the fluid cylinder already described. A 
liberal number of handhole plates is 
provided to facilitate inspection of the 
valves, cleaning and for the removal 
of coke from the fluid passages. 

Each end of each fluid cylinder is 
equipped with a water cooled stuffing 
box, similar to the one already de- 
scribed, except that the stuffing boxes 
on these pumps are cast iron lined 
to remove the possibility of any scor- 
ing or cutting between the forged 
steel fluid plungers and stuffing box 
throats. 

Crosshead slides carry the weight of 
side rods, crossheads and fluid plung- 
ers, thus relieving the stuffing box 
packing of this weight. 


EAVY, substantial cast iron 

steam piping and reliable globe 
control valves on the steam end are 
features we point out. This means 
simple and positive control, and it 
means safety, rigidity and strength. 
There is no compromise with safety. 
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Wilson Type S Single-Operator 
Motor-Driven Electric Welding 
Machine. Designed for both pro- 
duction and repair work. Adapted 
for use wherever power is available. 








Capacity, 25 to 300 amperes. 
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Wilson Type S Single-Operator Gasoline- 
Engine-Driven Electric Welding Machine, 
heavy dutytype. Capacity, 25 to 300 amperes. 


Trade Mark Reg. 
U.S.Pat.Off, 
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Wilson Type S Single-Operator 
Belt-Driven Electric Welding 
Machine. Belt-driven from line 
or counter shaft or for direct con- 
nection to gasoline engine. Capa- 

city, 25 to 300 amperes. 


Type S Features 


The simplest to operate and 
the most efficient and eco- 
nomical arc welding ma- 
chine on the market. Com- 
pact control panel; self-ex- 
citing generator; an arc easy 
to strike and maintain; com- 
plete current control by ad- 
justing knob of field rheostat; 
a commutator always show- 
inglesstemperature rise than 
any other part of the ma- 
chine, insuring long life of 
the welding unit. Welds with 
electrodes 1/16” to 3/8” di- 
ameter. The Wilson Type S 
Machine has no carbon pile 
and no moving parts on its 
control panel. 


Wilson Arc Welding Wire 


For steel, cast iron, malleable iron, brass, bronze, copper, 
aluminum, Monel Metal—a grade (analysis) for each, 
and in each grade perfect uniformity in analysis and 
flowing quality, every rod just like every other rod of 
the same grade. Each grade of coated (‘‘Color-tipt’’) wire 
has its distinctive color, is cut in 14” lengths, wrapped in 
5-lb. bundles with corrugated paper labeled with descrip- 
tion of contents and recommended currents, and packed 
for shipment in wood boxes containing 100 Ibs. each. 
Bare (uncoated) wire is cut also in 14” lengths, packed 
in 50-lb. bundles, tied with wire, wrapped in burlap 
and tagged with grade number and diameter. 


Select the Wilson Welding Machine that 
Meets Your Own Operating Conditions 


Shek weMAE | 





Wilson Type S Single-Operator 
Gasoline-Engine+ Driven Electric 
Welding Machine. A complete, 
self-contained unit—may be easily 
moved and operated anywhere. 


Capacity, 25 to 250 amperes. 





Wilson Type S Two-Operator Stationary 
Motor-Driven Electric Welding Machine, 
heavy duty type. Capacity,25 to600 amperes. 





WILSON WELDER & METALS CO. INC., WILSON BLDG., HOBOKEN, N. J. 


WILSON 





WELDING MACHINES AND WELDING WIRE 
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Buy Bulk Storage NOW! 


Get the benefit of a real price saving. 
All tanks electric arc welded. Imme- 
diate shipment made of all orders. Our 
line includes the following: 

8,200 gallon tank—shipping weight, 
8,000 pounds; length, 21’—8” on shell. 
10,200 gallon tank—shipping weight, 
9,500 pounds; length, 27’—6” on shell, 
12,000 gallon tank—shipping weight, 
10,750 pounds; length, 31’—6” on shell. 
All seams lapped and arc welded. 
Shell, 4%” plate. Heads, 5¢” plate, 
semi-dished. Manheads and openings 
without extra charge. 

We also handle a complete line of 
accessories and fittings, special custom 
built jobs, LIFT TRUCK RACKS, 


etc. Send for our new catalog. 


EMERSON-SCHEURING 
TANK CO. 


Indianapolis, Indiana 














THE FAMOUS SHOTWELL 
“Little Giant’’ 


ONE-GALLON PUMPS 


Special Price Offer 


$24.75 


In lots of four. 
Single pumps 
$26. 


Brass cylinder 
and heavy cast- 
ings built for 
long service. 
Equipped with 
quart and half 
gallon stops, 8' 
hose or can noz- 
zle, locks foot 
valve. Built to 
the highest 
standards of the 
famous Shotwell 
BALL-BEAR- 
ING line. 
Shotwell is the 
original — be- 
ware of imita- 
tions. 

Special Can 
Nozzle for Ker- 
osene 


SHOTWELL 
Pump & Tank Co. 
FOB 
Indianapolis or Boston 
See our exhibit—A.O.M.A., 
West Baden, Nov. 2-3-4 
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Probably the most interesting fea- 
ture of this design is the automatic 
synchronizer which controls the cycle 
of each unit of this twin pump, and 
also, in case of a breakdown on either 
side, cuts off the side in trouble and 
causes the opposite side to operate 
at twice its normal piston speed, and 
thus carry the full load. 


The valve motion of one pump is 
actuated by the action of the other 
pump and vice versa, something like 
the ordinary duplex pump. In addi- 
tion to the regular steam valves for 
each single pump, the steam ad- 
mitted to each cylinder is first con- 
trolled by individual cut-off valves. 

The automatic control is by means 
of a Mason governor and a _ bal- 
anced valve. In case one pump, for 
any reason, should stop, the Mason 
governor automatically opens a 
throttle valve to an auxiliary steam 
cylinder, and this in turn throws the 
throttle valves on both single pumps 
wide open, and the single pump which 
is in running condition will operate 
as a single pump, automatically tak- 
ing care of the capacity of the twin 
unit at twice its normal piston speed. 

The ordinary duplex pump has a 
certain swell at the end of each stroke 
before the other side of the pump 
begins its stroke, but with this syn- 
chronizing arrangement, at the same 
time the plunger on either’ side 
reaches the end of its stroke, the 
plunger on the opposite side begins 
its stroke. Result: a much more 
even discharge than is ordinarily ob- 
tained from a duplex pump. 


The selection of pumps for hot oil 
service is an engineering proposition. 
It is not merely a question of obtain- 
ing the correct size of pump. 

Prospective hot oil pump purchas- 
ers we believe, will do well to take 
their particular pumping problem up 
with the pump manufacturer for sug- 
gestions and recommendations. 


Although outside of the scope of 
this article, it might be well to call 
attention to a point that is sometimes 
not given the attention it deserves. 
That is, the lay-out of the suction 
and discharge piping to and from hot 
oil pumps. In most installations, suc- 
cessful pump operation depends on 
this factor more than is generally re- 
alized. It is an important point to 
keep in mind. 

In an article of this kind, it is al- 
ways customary to take a look into 
the future. 

What of the future? How high 
will working pressures go? Will cor- 
rosion make a new fluid end material 
necessary if the temperatures’ go 
much higher? Which will be the 
best type of hot oil pump? 

These are questions which only the 
future can answer. 

Much pioneering work has _ been 
done and much money has been ex- 
pended in experiments by the differ- 
ent hot oil pump manufacturers in 
their efforts to meet conditions. And 


they have been successful. All ef- 
forts have been concentrated on de- 
veloping the particular type of pump 
they feature, so that today, good, re- 
liable hot oil pumps can be  pur- 
chased from more than one manu- 
facturer. 

Furthermore, it is my honest con- 
viction today, that sometime in the 
future when the hot oil pump prob- 
lem is altogether solved, seeral dif- 
ferent types of pumps by several man- 
ufacturers will bear the stamp 
 o5.". 


National Recording Stock 
Sold by Inactive Holders 


DAYTON, O., Sept. 17.—A large 
block of capital stock of the National 
Recording Pump Co. with headquar- 
ters here, was recently purchased by 
a syndicate of bankers headed by 
Westheimer & Co., member of the 
New York Stock Exchange and other 
stock exchanges, and N. S. Talbott 
Co., Dayton. The _ stock purchased 
was common stock held by inactive 
stockholders and was not sold by the 
company itself. 

The public offering of stock on 
Sept. 1 was a matter of record. No 
change in management, policies nor 
company members has been made, ex- 
cept that J. P. Hanna, formerly vice 
president in charge of the business 
during most of the past three years, 
has been elected president, and that 
S. W. Burnham is now chairman 
of the board. 


Convertible stock was offered for 
subscription at $36.25 per share. It 
has been listed on the Cincinnati 
Stock Exchange where recent sales 
have been around $39 and $39.50 per 
share, according to Mr. Hanna. 


The company’s total stock con- 
sists of 45,000 shares of convertible 
stock and 45,000 shares of managers 
stock, with an additional 45,000 shares 
reserved for future conversion of the 
convertible stock at the holders’ op- 
tion. 


The company has no bonds, mort- 
gages or notes outstanding. Its cur- 
rent assets are more than eight times 
its current liabilities, Mr. Hanna 
states. Both gross sales and _ net 
profits for the first eight months of 
this year were the greatest on record 
in any similar period. 


CINCINNATI, O.—The Cincinnati 
Ball Crank Co. will manufacture all 
high pressure guns and other high 
pressure lubrication units under pat- 
ents of the Bassick Mfg. Co., it has 
been recently announced. 


The Balerank type “D” high pres- 
sure lubricator and its line of high 
pressure nipples will be made under 
this license, in addition to Balcrank 
patents. 
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Soaking Drums Cleaned Mechanically 
By Rotary Drilling Method 






increases, the importance of 

the cracking process to the pe- 
troleum industry becomes_ corre- 
spondingly emphasized. The _ petro- 
leum molecule is a complex structure 
built up of carbon and _ hydrogen 
atoms in various amounts. The rela- 
tive number of carbon and hydrogen 
atoms in the molecule determines the 
characteristic of the compound; that 
is, whether it will be gasoline, kero- 
sene, or heavier oil. 

Most crude oils contain some gaso- 
line which can be separated from the 
rest of the liquid by boiling at a low 
temperature and _ condensing’ the 
vapor, but in many cases the percent- 
age of the gasoline originally in the 
crude is comparatively small. 

Fortunately, it was discovered that 
these complex molecules of the heavy 
oil could be broken down by the ap- 
plication of heat for considerable 
periods, evaporation being prevented 
by keeping the liquid under high pres- 
sure. Breaking down a given mole- 
cule in this way produces molecules 
both lighter and heavier than the 
original, and if carried far enough 
will result in the liberation of some 
solid carbon. As a result of this 
most ingenious process the greatly 
desired relatively light gasoline mole- 
cule can be “manufactured” from the 
heavy molecules of a crude originally 
containing practically no gasoline, and 
the industry has thereby been en- 
abled to keep pace with the tremend- 
ous increase of gasoline consumption 
without a corresponding increase in 
the production of crude oil. 


A S THE consumption of gasoline 


HE production of solid carbon is 

an undesirable result of the 
cracking process as this carbon de- 
posits in the form of coke inside of 
the cracking equipment, gradually 
filling up the space and requiring the 
cracking equipment to be periodical- 
ly shut down and the coke deposits 
removed. 

Time being an essential factor in 
the cracking process, large chambers 
called “soaking drums” are provided 
in which the oil is maintained under 
a high temperature and pressure for 
a considerable period. These drums 
are often from 6 to 10 feet in diam- 
eter and 30 to 45 feet high, and may 
become filled with coke with greater 
or less density to a height of 20 to 
30 feet. 

It has been the practice in the past 
to hang a length of steel cable on 
small brackets inside the drum, wind- 
ing it in a spiral from the bottom 
to the top of the drum, and conse- 
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quently leaving it embedded in the 
coke when the run is completed. When 
the drum is shut off, has been steamed 
to remove combustible gases, and has 
cooled down sufficiently, the lower 
manhead is removed and this cable 
is dragged out with a tractor or hoist- 
ing engine and tears a considerable 
portion of the coke loose. 

It is then necessary to send men 
into the drum and finish cleaning by 
hand. 

This cleaning system is rather un- 
satisfactory since it requires from 6 
to 12 hours to cool the drum down 
sufficiently so that men can work in 
it, and the operation is very dusty 
and somewhat hazardous because of 
the danger of flashing of inflammable 
vapors from adjacent drums in op- 
eration. The actual expense of labor 
for cleaning is not so important, but 
the loss of productive time of the 
equipment is considerable, amounting 
in some cases to from 10 to 25 per 
cent of the total operating time. 


HE problem of coke removal 

from soaking drums was of par- 
ticular importance at the Baytown re- 
finery of the Humble Oil & Refining 
Co., because of the large number of 
drums in service. The company de- 
cided to undertake the development 
of a mechanical cleaner for this pur- 
pose which would permit cleaning of 
the drums at higher temperature and 
perform the operation in less time, 
thereby reducing the lost production 
time during the cleaning operation, 
and called on the Hughes Tool Co., 
of Houston, to design and build the 
equipment. 

It was decided to drill a hole up- 
ward through the coke, leaving a fair- 
ly thick layer adhering to the walls 
of the drum, and then in a second op- 
eration to remove this layer by beat- 
ing it off with small bronze disks at- 
tached with chains to the top of a 
drill stem, the drill stem to _ be 
raised and lowered by hydraulic pres- 
sure and to be rotated by a small 
portable steam driven rotary. 

The hydraulic cylinder illustrated in 
Fig. 1 consists of approximately 75 
feet of 12%-inch casing set in the 
ground directly under the center of 
each soaking drum. Inside of this 
casing hangs a string of 10-inch cas- 
ing about 66 feet long supported at 
its upper end on a bradenhead mak- 
ing a fluid tight joint on the 12%- 
inch casing. 

The bottom end of the 
easing is perforated and 


10-inch 
means 
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are provided to introduce water under 
pressure between the 12-inch and 
10-inch casing at the surface. Inside 
the 10-inch casing is a piston on top 
of which rests the thrust bearing and 
drill stem, the latter being approxi- 
mately 57 feet long for a 40-foot 
drum. When water pressure is ad- 
mitted under the piston it raises the 
drill stem, and when water is allowed 
to discharge from the cylinder the 
weight of the stem carries it down 
again. 

The drill stem consists of 3 lengths 
of 31-pound drill pipe welded together 
at the ends and provided with four 
driving ribs spaced 90 degrees apart, 
made of flat steel l-inch by 2-inch, 
and welded to the pipe the full length 
of the stem. 

The rotary unit consists of a struc- 
tural steel frame mounted on wheels 
running on a narrow gauge track on 
which are supported a_ 6-cylinder 
Baker rotary steam engine of ap- 
proximately 25 H. P. direct connected 
through a flexible coupling to the 
pinion shaft of the rotary. The ro- 
tary is of all steel construction, runs 
on ball bearings, there being seventy 
1%-inch balls in the table bearings, 
and is driven through replaceable heat 
treated cut gears. All moving parts 
are fully enclosed to prevent entrance 
of coke dust which would otherwise 
rapidly destroy the bearings. 


HE initial hole is drilled with a 

fish tail bit dressed to a diamond 
point for better centering and pro- 
vided with two reaming arms produc- 
ing approximately 36-inch hole. These 
arms are collapsible so that they may 
be entered through an 18-inch man- 
hole opening. 

The second operation is performed 
with a bit as illustrated in the upper 
right hand corner of Fig. 1. This 
bit has three hinged arms arranged 
to pass through the manhead and 
then open out, and on the end of 
each arm are two bronze disks car- 
ried on separate lengths of chain. 
When this bit is rotated, centrifugal 
force throws the disks out to the cir- 
cumference of the drum and _ they 
rapidly beat off the layer of adhering 
coke. 

The first step in the cleaning oper- 
ation is to cut the drum off the line 
and steam it to remove inflammable 
vapors. The manheads are then re- 
moved and steaming continued. A 
small stream of water is also sprayed 
in which helps to cool the drum and 
the hand wheels on the frame are un- 
screwed allowing the dowels shown in 
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in cut below to enter steel sockets set 
in the correct position in the concrete. 
This accurately aligns the center of 
the rotary with the center of the 
hydraulic cylinder and of the soaking 
drum. 

Water pressure is then admitted to 
the cylinder and the drill stem is 
raised through the rotary table and 
the driving bushings put in place. 
The fish tail bit is then screwed on 
to the top of the stem, the reaming 
arms are collapsed and the stem is 
slowly raised until the bit reaches the 
coke just inside the manhole. The 
stem is then rotated slowly, from 10 
to 20 revolutions per minute, and as 
it is fed upward the bit cuts away the 
coke and the reaming arms expand 
to their full diameter. The coke cut- 


tings pour down from the manhead 
and on to the rotary table which is 
enclosed in a stationary sheet steel 
hopper provided with an opening in 
one side and a small chute leading 
down to a pneumatic conveyor. 


ENTRIFUGAL force throws the 

coke toward the rim of the ro- 
tary table, where a series of paddles 
attached to the rim drive it around 
the hopper and eject it through the 
chute into the conveyor, which car- 
ries it to the bins in the boiler house 
or to the stock pile as desired. 

When this first hole has penetrated 
through the upper surface of the coke 
the drill stem is lowered, the fish tail 
bit is removed and the disk beater is 
attached to the stem. The arms of 
this second bit are then collapsed and 
it is introduced through the manhole 
and the arms drop down into posi- 
tion. This bit is rotated at from 60 
to 65 R.P.M., and the disks are 
thrown by centrifugal force against 
the coke still adhering to the wall. 
This coke is, of course, discharged 
from the rotary to the conveyor just 
as in the first operation. 

The actual rate of drilling in the 
first operation in a 6-foot drum may 
be as high as 2 feet per minute, de- 
pending, of course, on the hardness 
of the coke, while the second opera- 
tion may reach 38 feet per minute. 
The over-all time for a complete 
cleaning operation on a 6-foot by 40- 
foot drum will average from one 
hour to one hour and a half, while 
a 10-foot by 45-foot drum has been 
cleaned in five hours. This corre- 
sponds to a reduction in actual clean- 
ing time of from 70 to 90 per cent 
with a reduction in the shutdown time 
of from 60 to 70 per cent as com- 
pared with the old method of pulling 
with a cable and finishing by hand. 
In addition, the operation is very 
much less hazardous, as it is unnec- 
essary to send men into the drum at 
any time in the process. 

Some three years has elapsed since 
the initial experimental runs, and the 
equipment has_ been in_ constant 
routine service for more than two 
years at Baytown, justifying the con- 
clusion that it has satisfactorily met 
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the requirements as originally out- 
lined. That the outcome was success- 
ful is due both to the close co-opera- 
tion of the engineering forces of the 
Humble Oil & Refining Co., and the 
Hughes Tool Co., and to the patience 
and persistence of the operating de- 
partment of the refinery and their 
conviction that it could be accom- 
plished. 

The result has been an increased 
over-all capacity of expensive refinery 
equipment and the elimination of one 
of the most disagreeable and hazard- 
ous operations in the process of pe- 
troleum refining. 


CHICAGO.—Photographs _illustrat- 
ing the strength of a weld made with 
Fuzon super-strength metallic are 
electrode have been developed by the 
Chicago Steel & Wire Co. Another 
photograph shows a metallic are weld 
made with Fuzon electrodes so ductile 
that it may be sharply bent over the 
bead without showing cracks. A 
picture showing three stages of the 
transfer of one drop of metal from 
the electrode to the weld in metallic 
are welding has been taken in the 
company’s research laboratory with in- 
visible infra-red light on a film 
specially prepared by the Eastman 
Kodak Co. ———— 

SCHENECTADY, N. Y.—Air com- 
pressor governors manufactured by 
the General Electric Co. are described 
in a recent bulletin issued by that 
company. Its type ML and MJ gov- 
ernors are described as_ single-pole 
switches of the quick make-and-break 
type designed to give uninterrupted 
satisfactory service with the minimum 


of attention. 

The company manufactures a com- 
plete line of governors for motor- 
driven air compressors to operate at 
600 volts with various current-carry- 
ing capacities ranging from 0.1 
ampere to 20 amperes, and with open- 
ing pressures varying from 40 pounds 
to 140 pound gage. 


























Figure 1 
Layout showing how Hughes-type rotary soaking-drum cleaner for pressure still 
use is operated 
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Santa Claus drives a tank wagon, 


but... . not for long! 





Santa Claus is putting in some time in the oil business. To 
avoid being too conspicuous he has adopted the disguise of a tank 
wagon driver and is trying to inject the spirit of Christmas into the 
oil business. 


His workshop is, for the time being, several new storage tanks 
filled with gasoline, several new tank trucks. Every morning he 
fills a tank truck with gasoline and departs on his round of calls 
on the filling station operators, spreading the spirit of Christmas. 


Instead of ‘‘Merry Christmas’, his greeting is, ‘‘Hello boys, two 
cents lower today! How many gallons’? The boys greet the old 
gentleman with open arms and also open tanks. ‘‘Come again, 
and often’’ they cry as he continues on his journey. 


A hard, cold, unfeeling business world soon forces the fact on 
Santa’s mind that he alone is possessed of a benevolent frame of 
mind; strange and insistent demands are made on him for money; 
the tank builder wants some, the tank truck maker says he must 
have some, and even the refinery and landlord add their insistent 
demands for money. Surely, concludes Santa, this oil business has 
no feeling of benevolence anywhere or for anybody. Santa makes 
the shocking discovery that every business, except his own magic 
toy shop, has what people call an ‘“‘overhead”’ expense in addition 
to first costs. 


Santa Claus decides that the oil business is no business for one 
of his benevolent spirits to be engaged in. So he turns over his 
tanks and trucks (to the Sheriff, we imagine) and... . disappears 
up the chimney. 


The jobber who plays Santa Claus, pays and pays and pays. 
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The Relation of 
Equipment and 


A view taken lengthwise of the Richfield refinery 


tions of Political Economy Ia, 
one of the fundamental laws of 
economics is to the effect that the 
efficiency of an industry varies di- 
rectly with the degree of competition 
within the industry. The sustaining 
arguments were that unregulated com- 
petition results in lower selling prices, 
these lower selling prices necessitate 
lower costs, the efficiently operated 
plant effects these lower costs; the in- 
efficient plant—the “marginal pro- 
ducer” I believe the text books called 
it—cannot effect them and is forced 
to close its doors. All of this may 
be poor economics, but it is, never- 
theless, good oil. The petroleum in- 
dustry is now in the midst of such 
a period of severe competition and 
consequent adjustment to an efficiency 
basis. Throughout the land depart- 
mental shoes are becoming acquainted 
with executive carpets, meetings are 
held, appropriations knifed, and there 
is a great crashing of dead timber. 
All of this carpet walking, conferenc- 
ing, knifing and timber slashing 
avails but little, however, unless they 
result in a sincere analysis of costs, 
the determination of the causes of 
inefficiency, and as complete an elim- 
ination of these causes as is practical. 

Such a program cannot help but re- 
sult in the general improvement of 
refinery technique, the development of 
new processes, and a constructive de- 
crease of costs. Logically enough, this 
improvement ordinarily originates, not 
in the large company, but in the small 
one. In nearly every instance the 
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Retinery Design, 
Operation to Costs 






showing the relation of the boiler plant (on the right) the stills, towers and receiving house 


larger company can buy the propor- 
tion of crude which he _ purchases 
cheaper than can his smaller com- 
petitor. He ordinarily owns, or con- 
trols, the pipelines and consequently 
can transport crude from the well to 
the refinery for less. He has well 
established channels of distribution 
and usually can get more money for 
his products at a lower selling cost. 
Naturally the impetus towards effi- 
ciency falls to the small operator. 
It is his only way out. To keep 
his head above water he must counter- 
act these financial advantages of his 
large competitors by technical ad- 
vances in his operations, otherwise 
he cannot continue to do business. 


HIS general reasoning holds true 

for all branches of the industry, 
but it is particularly true of the 
refining department. To improve the 
profits from its operations, this de- 
partment must do one, or both, of 
two things. It must either increase 
its returns, decrease its costs, or both. 
And it must do these things without 
the sacrifice of quality. Obviously if 
a refiner, by the use of more effi- 
cient methods, produces 2% more gas- 
oline worth 10c per gallon at the 
expense of kerosene worth 5c per 
gallon from the same crude at the 
same manufacturing cost he has add- 
ed 4.2c per barrel to the net returns 
of his refinery operations. If, on the 
other hand, his cost of refining is, 
let us say, 12c per barrel, and by in- 
creasing the economy and efficiency of 








his operations he can reduce this cost 
33-1/3%, he will make a net saving of 
4c or approximately the same amount 
as in the first instance. The obvious 
conclusion to be drawn from _ the 
above statement is that if a difference 
of 2% in yield has as great a cash 
value as 33-1/3% difference in costs, 
then refinery yields are the deter- 
mining factor in profits, rather than 
costs. This, however, is not entirely 
true. Although most refineries in this 
country could show an increase in 
ultimate yield of higher priced com- 
modities of from 1% to 5%, this can- 
not be done in many cases without 
increased cost or without a_ radical 
revision of operating methods and the 
installation of much new and expen- 
sive equipment. On the other hand, 
operating costs in many refineries 
could be reduced from 10% to 50% 
or even 60% without the expenditure 


of any considerable sums. For this 
reason, particularly in the case of 
smaller plants with limited capital, 


it is often more practical to achieve 
savings through the reduction of op- 
erating cost than through increase 
in yield. In this article the writer 
will first discuss refinery costs and 
methods of reducing them, and second 
refinery yields and methods of im- 
proving them. 

An analysis of refinery operation 
develops the following major factors 
which are responsible for the cost of 
refined products. 

I. Cost of raw material at the re 

finery 
a. Crude oil. 
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b. Natural gasoline (if used for 


blending). 
ce. Miscellaneous raw materials. 
(“Tops”’, partially finished 


stocks, etc.) 
II. Cost of Refining. 
a. Direct labor. 
b. Direct fuel. 
ec. Repairs and maintenance. 
1. Labor. 
2. Material. 
d. Chemicals and supplies. 
e. Service departments. 
1. Electric light and power. 
2. Steam plant expense. 
3. Water plant expense. 
4. Fire protection expense, etc. 
f. Fixed charges. 
1. Depreciation. 
2. Insurance. 
3. Taxes. 
4. Overhead, etc. 


BVIOUSLY, the refinery opera- 

tor has no control over the first 
classification, i.e.; cost of Raw Mate- 
rials. It is equally obvious that he 
is intimately concerned with, and has 
direct control over, all of the items 
under “Cost of Refining’. Even the 
so-called “Fixed Charges’, as applied 
per barrel may be reduced by in- 
creasing throughput with the same 
investment, depreciation, and insur- 
ance, while the other items vary di- 
rectly with the efficiency and economy 
of operations. Carrying the analysis 
a step further, the individual items 
listed as making up refinery cost are 
dependent upon three factors more or 
less completely under the control of 
the manufacturing department, as fol- 
lows: 

a. Plant design and layout. 

b. Plant equipment. 

ce. Plant operation. 

The modifying “more or less” is 
used advisedly. In many instances 
the acting manufacturing department 
personnel, have fallen heir to the plant 
and equipment which they are operat- 
ing. In these cases the department 
has had no control over the design of 
the plant, nor of its equipment, and 
is consequently limited to operating 
the existing equipment in the most 
efficient and economical manner pos- 
sible. 

The refinery with which the writer 
has been most intimately associated 
during the past several years, the 
Richfield Oil Company of Cali- 
fornia’s main plant near Los 
Angeles, serves as an admirable ex- 
ample of how design, equipment, and 
operation can be coordinated to pro- 
duce the ultimate results in low re- 
fining cost. The refinery was planned, 
laid out, and built by the personnel 
which has operated it even since. That 
this coordination was worth while is 
evidenced by the results. The refinery 
includes: a refining unit producing 
three grades of gasoline, two of kero- 
Sene, engine distillate, cleaners naph- 
tha, painters distillate, stove oil, ab- 
sorption oil, special cracking stock, 
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Mr. Day is the son of the late 
Dr. David T. Day, and he got his 
first taste of oil early in life 
washing bottles in the laboratories 
of the U. S. G. S. (later in the 
Bureau of Mines.) His leanings 
towards a career were influenced 
more or less by close contact with 
C. W. Hayes, Max Ball, C. A. 
Fisher, F. G. Clapp, and others. 

Mr. Day attended Johns Hop- 
kins university and later the Uni- 
versity of Wisconsin, where as 
Mr. Day puts it “by the grace of 
God and the help of the faculty I 
graduated in 1918,” after spending 
six months in France as an ex- 
officio representative of the French 
High Commission investigating the 
supply, demand, domestic produc- 
tion and refining facilities of 
France. 

Starting as a roustabout, Mr. 
Day worked én the producing, 
geological, engineering and manu- 
facturing branches of the oil in- 
dustry. He became very much 
interested in oil shale and made a 
two year study of this branch. 

From 1921 to 1923 he had an 
office in San Francisco as a con- 
sulting petroleum engineer, spe- 
cializing in_ refining practice, 
cracking and oil shale. Since 1923 
Mr. Day has been refinery engi- 
meer of the Richfield Oil Co. of 
California. 

He was assistant and associate 
editor of “Day’s Handbook of the 
Petroleum Industry.” 
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gas oil, diesel oil and several grades 
of fuel finishing with a “Bunker C”; 
a four unit Cross cracking plant; a 
very complete service department in- 
cluding a power plant where all of 
the power, both electrical and steam, 
used in the refinery is generated, 


machine shop, blacksmith shop, weld- 
ing shop, warehouses, water treating, 
pumping and circulating plant, and 
so forth; crude and refined products 
tank farm; pipe line, tank car, tank 
truck, drum, and retail delivery facil- 
ities for all commodities; a gasoline 
recovery system; waste water and 
sludge treating systems; and com- 
plete laboratory and office facilities. 
The labor, for all shifts, of the en- 
tire plant is furnished by 100 men, 
47 in the Operating Department, 41 
in the Maintenance Department, and 
12 in the office and laboratories. As 
the plant is now processing 45,000 
barrels of crude oil per day, this re- 
sults in the rather remarkable record 
of 450 barrels throughput per man 
per day. The fuel efficiency of the 
plant is equally as good, as are the 
maintenance and repair figures. 

Naturally the question of plant lay- 
out involved the consideration of other 
factors beside operating efficiency and 
economy. The transportation of raw 
materials into, and finished products 
out of, the refinery; the topography 
of the site; the bearing qualities of 
the soil; and the most economical ap- 
portionment of the property avail- 
able with respect to its ultimate util- 
ity (land in this area being rather 
high priced) were all given careful 
consideration in the general arrange- 
ment of equipment. In addition to 
this, the insurance advisors and the 
Board of Fire Underwriters were 
called into consultation and _ their 
recommendations were followed close- 
ly, in order that the completed re- 
finery might have the benefit of the 
lowest possible insurance rates. With 
these fundamental points once deter- 
mined, the efforts of the operating 
and engineering divisions of the man- 
ufacturing department were directed 
toward the development of a layout 
or ground plan which would result in 
the greatest possible economy of op- 
erations. The features which were 
incorporated in this layout were as 
follows: 


1. An uninterrupted flow of crude 
oil to raw, treated, and finished 
products. 

2. Close grouping of related units 
with concentration of operations 
requiring manual control and cen- 
tralization of automatic controls 
and instruments. 

3. Acessibility of all equipment re- 
quiring regular inspection, re- 
pairs, or replacements. 

4. Provision for expansion 
unilateral system. 

The eastern edge of the site was 
reserved for auxiliaries such as 
the boiler plant, electric power plant, 
water circulating system, water cool- 
ing towers, and so forth. The east- 
center section consists of three units, 
the refinery proper on the south, the 
treating unit in the center, and the 
cracking unit on the north. 

Crude oil passes through the plant 
in an unbroken flow from the crude 
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General arrangement scheme of the Richfield refinery de 
plant and the room that has 
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storage tanks to the refinery pump 
house and through the refining units. 
The products of distillation flow by 
gravity from the receiving house to 
the run down tanks and are then 
pumped to raw products storage, to 
the treating plant, to finished products 
storage, and then to the _ shipping 
department. 

A great deal of care was taken in 
the arrangement and grouping of the 
various units. All of the fires, for re- 
fining plant, cracking plant, and auxil- 
jaries are along one north and south 
road, the refinery and cracking plant 
fires being on the west side of this 
road and the auxiliary fires (boiler 
plant) on the east. No other open 
fires are present at any point on 
the property. The boiler plant, with 
its 2400 horsepower steam generat- 
ing capacity, is housed in the same 
building with the 1350 kilowatt turbo- 
electric power plant, and both are un- 
der the same supervision. The water 
circulating, treating, and cooling sys- 
tem is located adjacent to the power 
plant, and being largely automatic, is 
cared for by the boiler house crew. 

The refinery units are closely 
grouped in three north and _ south 
rows: a row of stills and pipe fur- 
naces, a row of fractionating towers, 
and a row of condensers. The re- 
ceiving house is located immediately 
below the condenser platform, and on 
the floor below this are the operating 
pumps for all the refinery units. All 
fractionating tower controls, high and 
low pressure steam controls, and water 
controls, together with recording tem- 
perature and pressure gages and flow 
meters for all operations are located 
in the receiving house adjacent to the 
look box controls. This reduces the 
total direct refining labor to two men 
per shift; a stillman on the receiv- 
ing house floor in charge of all con- 
trols, and a helper on the ground floor 
who takes care of the pumps and the 
fires. 


HE cracking plant is grouped in 

much the same manner, with the 
exception that there is a separate con- 
trol house for each two units. The 
higher pressures and temperatures, and 
the greater risks involved—the cracking 
plant necessitate more careful super- 
vision and control than is required in 
the refinery and, consequently, more 
labor, but the close grouping of units 
and centralization of controls have re- 
duced this to a minimum. 

The treating plant, being located 
centrally between the refinery and the 
cracking units can care for treating 
the products of both these operations 
under unified supervision and with a 
minimum amount of labor. As _ will 
be described subsequently, under equip- 
ment, the treating plant uses continu- 
ous processes wherever possible and 
labor and chemicals are much reduced 
by this means. 

The third point, that of accessibility 
of equipment, is so obvious that its 
importance is often neglected. It is 
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astonishing what savings can be made 
in man hours if condensers and heat 
exchangers are arranged for easy, 
rapid cleaning and are manifolded so 
that one unit may be shut down for 
cleaning and repairs without disturb- 
ing other units. ‘The same is true of 
the arrangement and construction of 
tube stills, the tubes of which should 
be readily accessible for repairs and 
replacements. Motors should be placed 
with an eye to‘easy lubrication, pumps 
for quick and simple packing, tanks 
for speedy and accurate gaging, and 
so on. 





This article is the first of a 
series of three being written by 
Mr. Day exclusively for NATIONAL 
PETROLEUM NEWS. The accompany- 
ing article discusses the relation 
of refinery design, equipment and 
operation to costs; the second ar- 
ticle will discuss equipment and 
refinery operation; and yields will 
be the subject of the final article. 











Provision for expansion, our fourth 
point, can affect refinery costs in two 
ways. In the first place, if adequate 
provision is not made, expansion will 
often necessitate shut down of the 
operating equipment, loss of produc- 
tion, and greatly increased construc- 
tion costs all of which must be charged 
against the new units and will ulti- 
mately appear as increased overhead. 
In the second place, unless ultimate 
expansion has been carefully provided 
for, it may be impossible to place the 
new units in their proper relation with 
the old. This may often result in 
the necessity for an entirely separate 
operating crew for the new equip- 
ment whereas, if proper provision had 
been made, the crew operating the 
old unit could handle the new as well. 
The plant was built to run 10,000 
barrels of crude oil per day and start- 
ed operations in July, 1924. It is 
now running 45,000 barrels of crude 
per day, and the cracking plant has 
been added also. So thoroughly had 
expansion been planned for that every 
unit lined up exactly with the old 
ones, new construction progressed 
without interruption of operation and 
without increased construction costs, 
and new units were “cut in” with 
operating shut down of only a few 
hours. 


BROOKLYN, N. Y.—A new device 
for use in oil laboratories that is de- 
signed to solve blending problems on 
the basis of viscosity or gravity has 
been developed by the C. J. Tagliabue 
Mfg. Co. It is known as the Tag-Isom 
blending calculator. The company 
claims that it will do more than 
charts or formulae, that it will op- 
erate more quickly, more accurately 
and with less effort on the part of 
the operator. 
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Remodeling a Shell Still Battery: 
Factors to be Considered 


equipment is remodeled to _ in- 
crease charging capacity; to im- 
prove fractionation and _ stripping, 
with the elimination of all rerun- 
ning, and obtain maximum yields of 
the most valuable products; to pro- 
vide for special cuts; to lower fuel 
consumption; and to make the op- 
eration of the equipment independent 
of atmospheric conditions. 

The first question that arises is— 
should the shell still battery be re- 
modeled, or should it be scrapped 
and more efficient apparatus con- 
sisting of a tube still, or stills, or 
return tubular shell stills and ac- 
companying towers be erected? The 
correct answer to this depends upon 
a number of considerations chief 
among which are: 

Conditions of 
ment. 

Present and_ probable 
quality and quantity of 
oil supply. 

Amount of 
for capital 

Fuel costs. 
If the existing shell stills are 
small, set low with the bottoms, the 
settings and the insulation in bad 
shape, very little money should be 
spent on connecting new towers to 
them. 
Figure 1 
relatively 
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cated that it could be used in con- 
nection with a tube still furnace 
which might replace the shell stills 
at some future time. 

Relatively high capacity is a fea- 
ture of this type of hookup. 

Each refinery presents problems 
peculiar to it alone and only gen- 
eralizations will be attempted in 
this discussion. Possible patents are 
not considered or _ discussed. 


HE ordinary existing continuous 

shell still battery can never be 
made as efficient, as regards fuel 
consumption, as tube stills or re- 
turn tubular shell stills, when tak- 
ing off the same percentage over- 
head; and fuel consumption is fre- 
quently largest item of operating 
costs. 

The continuous shell still battery, 
however, does possess certain advan- 
tages. It is or can be made more 
flexible than a tube still hook-up, 
being capable of yielding a larger 
number of closer cuts with rela- 
tively low capital expenditure and 
a simple flow sheet. Operating 
labor, and repair and maintenance 
costs of control devices and pumps 
are about the same with both types 
of equipment. 


The tube still of good design re- 
quires slightly less maintenance ex- 
penditures. Where a shell battery is 
in generally good condition, well 
laid out and connected to good cori- 
densers and tail house and when 
fuel is relatively cheap, it will take 
several years for the net difference 
in total operating and maintenance 
costs to pay for erecting a_ tube 
furnace and towers, and practically 
scrapping the shell still battery. 

In cases of this nature it is prob- 
ably best, from all considerations, 
to fit good fractionating and _strip- 
ping towers onto the shell stills. 
When putting towers on a_é shell 
still battery it should be kept in 
mind that at some future time it 
might be desirable to connect “a 
tube still furnace before or after 
the shell battery, or entirely to re- 
place the aged battery with one or 
two tube furnaces. The foundation 
locations, the size, the design of 
the tower shells, and their hook-up 
should be selected with this thought. 


HEN enlarging 
still bat- 


to pro- 


remodeling, 

or replacing shell 
teries, the refiner desires 
vide for these features: 


operating costs, including 
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labor, fuel, steam, pumping, and con- 
densing and cooling water. 


Complete separations of present 
and possible future most valuable 
commercial products, i. e., maximum 


yields. 


XTREME flexibility, to the end 

that the market can always be 
met and the most profitable combined 
yields be obtained always from a wide 
range of crudes. 

Real operability, embodying a 
simplicity of controls and flow sheet 
so that the streams are always what 
is wanted, and are obtained with 
ordinary workmen’ under ordinary 
supervision. 

Low total maintenance, repair, and 
clean out costs including both lost 
time on stream and labor and ma- 
terial. 

Low depreciation and obsolescence. 

Low capital investment. 

It is axiomatic that the last item 
cannot be strictly effected and at 
the same time amply provide for 
those preceding it. In putting in 
equipment the refiner gets just about 
what he pays for. Substantial cap- 
ital savings can be made, however, 
by applying judgment and study to 
the flow sheet, and in selecting prop- 
erly designed pieces of equipment. 

Most refiners have a_ limited 
amount of capital available for im- 
provements and betterment. It is 
not a case of deciding upon what 
improvements would eventually pay 
out; but rather upon those of many 


possible improvements’ which will 
yield the quickest and largest re- 
turns. 


Figure 2 represents a not uncom- 
mon example of a battery provided 
with 


inefficient towers, but  other- 
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wise in good condition. Knock-back 
coils are put in the tops of the 
existing towers on the first four 


stills. If these towers are such that 
the end-points can be controlled by 
the knock-back thus provided, they 
are not otherwise altered. If they 


are no better than just plain cylin- 
ders, as regards fractionation, a few 
bubble decks are put in them,—just 
enough so that the end-point may 
be kept within the gasoline range, 
with a small reflux, when the stills 
are being worked to capacity. 


Very frequently a proper return 
on the investment will not result 
from equipping all stills with large, 


ent towers are worked in where pos- 
sible. 


All towers are insulated == and 
weatherproofed. This applies to all 
installations. 


The reflux from one tower is jet- 
ted up into the next tower, where it 
supplies a part of the required cool- 
ing, and is itself farther fraction- 
ated, without being completely 


re- 


vaporized as would be the case 
were it returned to the still. This 
feature increases the capacity of 
the battery, as does the heat ex. 
change with the _ knock-back coils 
and  heat-exchangers. By keeping 


this reflux up in the towers, a very 
substantial gas oil cut is taken off 
the last tower. This cut is fairly 
closely cut, or can be made so. How- 
ever, the color may not be so good, 
because of a little direct entrain- 
ment from any of the stills. If it 
is essential that the first gas oil 
stream have a good light color, the 
entrainment can be_ eliminated at 
relatively small expense and _ oper- 
ating effort. 

By putting a small amount of 
stripping steam in Towers 5 and 
6, No. 5 stream can be_ substan- 
tially gapped from No. 6 and No. 
6, the kerosene, from the gas oil 
cut off the side of No. 6 Tower. 
Steam jets are also used for jet- 
ting the bottoms of Stills Nos. 4 
and 5 up into the succeeding towers. 

The distillation curves of the over- 
head products can be varied at will 
between rather wide _ limits. 


XISTING equipment, as for exam- 
ple tower shells in which _ bub- 
ble decks may be placed, should be 
used wherever it is possible to do 
so to advantage. However, the uytili- 
zation of poor and unadaptable ex- 






















































































very efficient towers. Hence pres- isting equipment easily can be made 
100°- 250° 260-320" 330-400° 410-500° 510°IBP Tops 
| 7 | 
> i me Z z — 
tool =| tes] teal] 
i 
y Fig. 3 
« 
© 
: 
S 
@ a 
6 
RERUN 
a. a a if 
Prengrteo CRvorz 














} 
a 








NATIONAL PETROLEUM NEWS 




















EEE 


jet- 
Fe it 
cool- 
tion- 

re- 
Case 
This 


=: || SOLVE THOSE VALVE PROBLEMS 


very 


soe | geedelp es a proven product! While years of meritorious service to the engineer- 

















airly ing field have meant much in the increase of production, we have progressed 
on more in betterment of product. 
rain- 
He it 
; oil 
. the 
P at 
oper- 
an i 
and 
stan- 
No. 
: oil ; 
wer. % 
jet- iy 
s. 4 Ny 
wers * 
we yas Fig. 102 Bronze White Star Globe Valve Fig. 178 Bronze Hydraulic Gate Valve Fig. 375 Bronze White Star Gate Valve 
will Sizes 4 to 3 inch Sizes 14 to 3 inch Sizes 4 to 3 inch 
200 pounds, Extra Heavy for 300 pounds 2000 pounds W. W. P. 200 pounds, Extra Heavy for 300 pounds 
W. S. P. W. S.P. 
; See our Exhibit at the International Petroleum Exposition 
‘tan. Tulsa, Oklahoma, Sept. 24 to Oct. 1. 
- a Booths 126-127 
0 do 
utili- 
ex- 
made 


Series 600 Steel Gate Valve Series 400 Steel Gate Valve Series 150 Steel Gate Valve 
Sizes 114 to 24 inch Sizes 4 to 24 inch Sines 2 to 16 inch 
600 pounds W. S. P. at 750° F F. total tem- 400 pounds W. S. P. at 750° F. total tem- 150 pounds W. S. P. at 750° F. total ‘tem- 
perature perature pyri te 


We manufacture a complete line of valves and engineering appliances especially adapted to Oil and Gas Well, and 
Field and Refinery Service. 


Bronze, Iron and Steel Globe, Angle, Cross, Check, Gate and Safety Valves in standard sizes and pressures; also 
lubricators, oilers, grease cups, whistles, expansion joints, swivel fittings, etc. 


Distributors with stocks in all principal oil centers. 


> THE WM. POWELL CO. 
2521-2531 Spring Grove Ave. Cincinnati, Ohio 


September 21, 1927 








eT 


cmmnnmmmnmmammnmaamt 
The only nationally accepted trans- 


mission lubricant offered exclusively 


to jobbers for their use and resale! 












This remarkable product is backed 

by a complete advertising and 

Bs merchandising campaign that 
Bs Uvbdeds or iifor gives the STASO jobber a real 
‘Lmation relative to the spe- sales advantage in his territory. 
_ oe labgonige: waters It is one of the year’s best sellers. 


will make you real money! 
te e O74 & Manufacturin Tawisdin 


Co Commercia Compan 


332 South Michigan ctve, 















East goes West 
and West goes East 


ILES no longer count. New York gets a ‘“‘close-up’’ of Hollywood 
and Oregon “rides thej surf’? at Miami. The automobile has 
brought the Atlantic to the Pacific. 

You’ve seen them speeding along, eating up tke miles. License 
plates of blue and white, orange and black, green and white, red 
and blue. Bag and baggage on the running 
boards. 

The tourist buys plenty of oil. Burned-out 
bearings are costly in time and money. 

He is acquainted with the Rhodes Method of 
oil dispensing and he likes it. Rhodes Dispensers 
display your oil so that it can be seen from a 
distance. They draw the tourist to your 
station when oil is needed. 

Help your big profit maker, oil, make good by 
displaying it in Rhodes Equipment. Equip your 
station today and get your share of the oil busi- 
ness of the thousands of tourists who are home- 
ward bound this month. 


JAY B. RHODES COMPANY 


Kalamazoo Michigan 


RHODES PRE - FILLED 
OIL, DISPENSERS 






























































bY 
oie 





Ho. 








pee 




















a very expensive economy, where- 
by the whole investment in remodel- 
ing is jeopardized and an inefficient, 
unoperable job results. 

Fuel is generally the largest item 
of direct operating costs. When 
there is a reasonably assured sup- 
ply of cheap natural gas, coal, or 
heavy refinery residues of such char- 
acter that they can have but lit- 
tle open market value, there is not 
the incentive for putting in equip- 
ment to save fuel and steam. 

When fuel is or will probably be- 
come high in unit cost, the typi- 
cal shell battery should be replaced 
with a tube still or stills. Or at 
least all feasible vapor and _ bot- 
toms heat exchange should be _ pro- 
vided for; and insulation, still set- 
tings, draft, burners, ete., worked 
over. 

If fuel cost is low, the most ex- 
pensive, least effective, and most 
troublesome of these items may be 
left out to advantage. In general, 
however, it pays’ real profits to 
spend money on _ heat’ exchangers, 
insulating, piping, ete., and on_ su- 
pervision to save heat, no matter 


how cheap fuel is. The saving is_ 


not only in the fuel, but also in 
wear and tear on _ equipment, _in- 
volving replacement material and 
labor, in increased capacity, and _ in 
treated boiler feed water and cold 
condensing and cooling water. 

Usually there is more heat in 
vapors than there is in bottoms, al- 
though the temperature gradient is 
not as high. 

When the percentage of __ bot- 
toms is small, and they have a 
tendency to plug exchange’ equip- 
ment, it is frequently best to omit 
bottoms heat exchange equipment, 
even if they are very hot. By ex- 
changing heat in the vapors, con- 
densing water consumption is_ low- 
ered. 

In this connection the closed 
knock-back coil in the _ tops _ of 
towers, through which a_ controlled 
part of the cool charge is fed, is 
desirable, because it produces the 
right kind of absolutely clean re- 
flux in the top of the tower, and 
at the same time effects vapor heat 
exchange and takes a large load 
off the condenser. 

Figure 3 represents a _ hook-up 
for making special naphthas or other 
close cuts. By jetting the bottoms 
from one still up into the succeed- 
ing tower; and by returning the 
reflux from the towers to the stills. 
each stream can be made very close 
cut, and substantial gaps can_ be 
obtained between the streams. 

If the stills in the battery ar 
small, and there are more of them. 
two or more stills can be connected 
to one tower, which is a large ef- 
ficient bubble tower. 

This is a very flexible arrange 
ment. The distillation curves of the 
streams can be- varied between 
rather wide limits, and the streams 
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can be 
will. By 


gapped or over-lapped at 
providing steam jets for 
transferring the reflux from one 
tower to the next, high capacities 
and low fuel consumption can be 
attained when it is desired not to 
gap the streams but to operate for 
one or two grades of gasoline, a 
kerosene of relatively low flash; and 


a gas oil gapped from the kero- 


sene. 

Vapor 
shown, but 
on the 
expensive. 
gards 
to other 


exchangers are not 
may be used, especially 
last two streams, if fuel is 
The same remarks as re- 
exchangers applies also 
of installations. 


heat 


heat 
types 





exchangers 

bottoms, 
to the 
multi- 
In general, the tubes 


N SELECTING heat 
Tie both vapors and 
should be given 


preference 
turbulent flow, 


counter flow, 
tubular type. 
should not be smaller than 1-inch 
diameter to eliminate plugging and 
attendant cleaning, as much as pos- 
sible. The tubes should not sag. 
Expansion should properly and ade- 
quately be taken care of. 

All parts of the exchanger should 
be accessible, and thorough cleaning 
should be easy. High chromium 
steel, or other corrosion resistant 
alloys should be used, especially in 
the tubes, whenever there is a pos- 
sibility of much _ corrosion. Ex- 
changers should be insulated, mount- 
ed so they can easily be opened and 
cleaned, and piped up so they can be 
by-passed. 

Considerable heat can be saved 
in the selection of hook up and flow 
sheet. 

Direct and indirect operating labor 
is almost directly proportional to 
the “operability” and layout of the 
plant. 

It is not very feasible to run a 
battery with one man _ per shift, 
part of whose attention must be 
given to other duties. Where the 
installation is compact, and the con- 
trols centralized and _ chiefly auto- 
matic, one man alone per shift can 
handle a battery of good size when 
liquid or gas fuel is used. 

Wasteful and unnecessary use of 
steam in the stills should be elimi- 
nated by providing for positive 
transfer from one still to another, 
and by providing clean crude. The 
former can generally be handled by 
a steam lift, using less than 1%- 
pounds of steam per barrel of oil 
transferred; crude can generally be 
cleaned by preheating with heat ex- 
change and settling in tanks from 
which the vapors are saved; or by 
preheating, washing, and _ settling. 
Hot oil pumps can be eliminated to 
a large extent by using steam jets 
for transferring, the latter require- 
ing no more steam and certainly 
less attention. 

The fractionating towers. should 
be such tha they will operate ef- 


ficiently an /to capacity with con- 
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siderable dirt accumulation, and for 
a long period without cleaning; that 
cleaning is easy when it is neces- 
sary; that they function efficiently 
at a wide range of capacities; that 
a small amount of reflux is neces- 
sary; that control is positive and 
easy at all times; and that they 
are not subject to corrosion. The 
bubble tower best meets all these 
conditions. 


OWERS should be large enough in 

diameter and efficient enough, and 
the hookup should preferably be such 
that each stream, and certainly each 
commercial product, can be gapped 
at will one from the next; i. e., the 
initial of the succeeding stream _ be- 
ing substantially higher than the 
end-point of the preceding stream 
by standard distillation. This gives 
a flexibility that will enable’ the 
refiner to run different crudes and 
to meet most profitably the not in- 
frequent sudden and wide changes 
in price structure of refinery prod- 
ucts. It is understood, of course, 
that the products are not actually 
gapped, when efficient test distilla- 
tion methods are employed rather 
than the standard test methods; also 
that competition often requires the 
furnishing of a kerosene and a house- 
hold heating distillate containing a 
considerable amount of material dis- 
tilling below 437° Fahr. 

It should also be realized that it 
costs money (fuel, steam, and low- 
ered capacity) to produce gaps, and 
they should be sought only when ad- 


vantageous because of specifications 
of products, and the market. struc- 
ture, together with percentage 
yields. 





Good fractionation and _ stripping 
will always give higher yields of 
products that have lower end-points. 
For example, a good tower will pro- 
duce a higher percentage of gaso- 
line having 400° Fahr. end point, 
than will a poor tower of 437° Fahr. 
end point gasoline. 

There are many refinery execu- 
tives and superintendents who sin- 
cerely but erroneously feel they are 
getting maximum yields of the most 
profitable products, and that = any 
change in the distillation curves of 
the products being made would ren- 
der the latter of poorer quality. Even 
in this enlightened day, with its many 
improvements in refinery equipment 
and operation; and with net refining 
profits possible only with low oper- 
ating costs and highest possible re- 
covery of the most valuable prod- 
ucts, there are many refineries in 
which gasoline and kerosene yields 
can be increased by as much as 5 
per cent, with a good hookup and 


good fractionating and __ stripping 
equipment. 
It is just about as _ important 


to get all the good kerosene, as it 
is to get all of the gasoline, and 
good fractionation is just as essen- 
tial for quality and yields of kero- 
sene as for’ gasoline. There are 
many refineries where the end point 
of kerosene can be reduced by as 
much as 50°, the yield increased sev- 
eral per cent at the same time, and 
a product produced of superlative 
color and burning qualities. 
Figure 4 represents two rather 
large bubble towers, each connected 
in series to two relatively small shell 
stills. These are for running treated 
pressure distillates. With the flow 
sheet shown in Fig. 4, 400° F. P. 
gasoline is taken off No. 1. tower, 
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a naphtha with 415° F. initial and 
460°F. end point, is taken off the 
second tower, and the butts from 
No. 4 still have an initial of 480°. 
All of the charge goes in_ series 
through the knock back coils, fur- 
nishing practically automatic control. 
The cuts are controlled by the tem- 
peratures, and the amount of steam 
injection, in the bottoms of the stills. 
Steam is not necessary to produce 
the required fractionation and _ strip- 
ping, but bottom steam is necessary 
for color and color stability of the 
overhead, if the P. D. has a critical 
temperature. 

The controls may be such that end- 
point gasoline is taken off the first 
tower and naphtha of gasoline end- 
point off the second. This naphtha 
may be made for special purposes, 
or used for absorbing gasoline from 
still and cracking plant gases. 


With suitable connections’ the 
towers may be run in parallel, each 
taking all gasoline of any required 
end-point out of the charging stock. 

If the stills are large enough, one 
still to the tower is sufficient. 

The four small stills shown in Fig. 
4 can be replaced by two return 
tubular or water tube boiler type of 
stills, if fuel costs should become 
an item. 

Above all things, the revamped 
battery must be thoroughly oper- 
able. The streams always must be 
finished as regards distillation. The 
desired products must be of con- 
stant desired quality. Irrespective of 
theoretical efficiency or first cost, 
no equipment should be put in that 
is not thoroughly operable by the 
ordinary refinery personnel. The safe 
working capacities of the various 
units should be ample to handle un- 
expected and unusual overloads. 

Selection of the proper valves and 
fittings; the use of cast iron and 
other corrosion resisting alloys’ in 
apparatus where corrosion is most 
likely to occur; and adequate pro- 
vision for expansion, contraction, 
freezing, and draining will go far 
towards reducing depreciation, main- 
tenance costs, and time off for re- 
pairs and replacements. 

Obsolescence is reduced by incor- 
porating in the improvements’ the 
latest and best proven ideas and 
practices. 

While the correct kind of remodel- 
ing will eliminate all products that 
will require rerunning, nevertheless 
some products will accumulate which 
will require redistillation. Trap stops 
must be taken care of. The con- 
tents of a rundown or of a finished 
Storage tank may be_ accidentally 
contaminated and require redistilla- 
tion. If the size of the units of 
the new distillation equipment is ade- 
quate, this can usually be taken care 
of best by adding the off quality 
material to the crude, or by feeding 
it into the proper tower. 
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Qbecially built 


FOR OKLAHOMA CONDITIONS 


At the International Petroleum 
Exposition to be held at Tulsa from 
September 24 to October 1, you 
will see a Selden ROADMASTER 


specially designed for service in the 


International Oklahoma oil fields. 
Petroleum Exposition 
TULSA 
Seer SEs Practical oil-men have co-oper- 


ated in making the specifications 
for this special ROADMASTER. 
It is more powerful than the 


standard ROADMASTER sand 


even more rugged in construction. 


Under the severest conditions 
it can be relied upon for trouble- 
tree service with the speed and 
operating economy that have made 


the ROADMASTER tamous. 


Examine the special ROADMASTER 
at the Exposition—or write for 
literature. 
SPECIAL FEATURES 


Larger motor 
larger radiator 
9-speed transmission _—— —————_ 

dual ignition system ar} P 
larger radius rods 
and brackets 










heavier rear axle 








heavier rear spring with 
special helper spring. 














Factory Branches 
Long Island City, N-Y 


Boston, Mass 
Tulsa,Okla 
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containing imteresting exhibits 
of the following manutacturers: 


. METRIC METAL WORKS Meters 

. G. M. DAVIS Regulators 

. CHAPLIN-FULTON Regulators 

. RELIANCE MFG. COMPANY Regulators 

. CROSBY STEAM GAUGE AND VALVE COMPANY 

. WESTCOTT & GREIS Safety and Conservation Tank Equip- 


ment 
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. PETROLEUM APPLIANCE COMPANY Master Mixer Head 


. D. MacDONALD & COMPANY Laboratory Meters and Test- 
ing Apparatus 


. BRISTOL COMPANY Regulating Instruments 
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Temperature and Pressure Instruments 


In the Petroleum Refinery 


HIS article discusses from one 
| standpoint—an important one—a 
number of the most vital proc- 
esses in the petroleum refining and 
natural gasoline industries. For each 
of these processes there is one best 
temperature—a range of just a few 
degrees—above and below which the 
cost of processing runs higher and 
the properties of the product differ 
from the requirements. 

Pressure, too, plays an important 
part in many processes. Liquid level 
must be regulated in others. In order 
to assure this one best condition, re- 
liable instruments are required. The 
variety of equipment used in plants 
has led to the design and manufac- 
ture of many and diverse types, sizes 
and arrangements of temperature and 
pressure instruments—indicating in- 
struments, recording instruments and 
devices for automatic control. 

This article is free from theory 
and contains practical information sys- 
tematically gathered. No information 
of a confidential nature, concerning 
processes or applications, has been in- 
cluded. 


Pumping Stations 


Or* THE oil outlet from each 
pumping station, the use of a 
recording pressure gage is an essen- 
tial requirement. 

If steam pumps are used, a pres- 
sure controller should be provided, 
either to maintain a uniform pres- 
sure of the steam supply to the pump 
as shown in diagram V-160 or to 
maintain a uniform delivery pressure 
of the oil as shown in diagram V-161. 
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H)) PRESSURE 
BY CONTROLLER 
DIAPHRAGM 
ro Y 
VALVE 
> EXPANSION PIPE = 
V-/60 


For electric pumps, a uniform de- 
livery pressure of the oil is obtained 
by an electric-contact pressure con- 
troller arranged as shown by dia- 
gram V-162. 

On Diesel engines or gas engines, 
maximum efficiency can _ best’ be 
achieved by the use of the following 
instruments: 

First, the circulation of the cooling 
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Mr. Begeebing was born in 
New York city in 1899. He was 
graduated from New York uni- 
versity, from the mechanical engi- 
neering course, in 191S. After 
being engaged in engineering 
work with Terry & Tench and 
the Hyatt Roller Bearing Co., 
Mr. Begeebing for the past six 
years has been with the C. J. 
Tagliabue Mfg. Co., Brooklyn, 
manufacturers of oil testing in- 
struments. His present position 
is sales manager of the recorder- 
controller division. 
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water in the cylinder jackets can be 
automatically regulated by a reverse- 
acting self-operating temperature con- 
troller arranged as illustrated in V- 
163. From this diagram it will be 
noted that the controller valve _ is 
placed in the water outlet and will 
operate so that when the temperature 
becomes too high the valve will open, 
increasing the water circulation. When 
the temperature falls the circulation 
is checked by the closing of the con- 
troller. However, in order to assure 
always a small circulation past the 
bulb, a small by-pass around the con- 
troller valve is provided. 

Second, the temperature of the ex- 
haust gases should be considered, for 
this affords the simplest guide to the 
efficiency of any internal combustion 
engine. These engines are heat en- 
gines and consequently too high an 
exhaust temperature indicates low ef- 
ficiency. With a  mercury-actuated 
dial-indicating thermometer on the ex- 





haust pipe from each cylinder, a com- 
parison of the efficiency of each cyl- 
inder is available. 

The third application concerns the 
failure of the lubricating oil feed to 
the bearings and other causes which 
result in overheating of the bearings. 
A mercury-actuated  dial-indicating 
thermometer with its bulb suitably 
located in the bearing block will give 
advance notice of this condition be- 
fore the bearing has reached a tem- 
perature high enough to result in its 
injury. 

Stills 
N ALL stills recording thermom- 
eters are invariably used as a 
guide to the stillman and for the 
permanent records thus obtained. The 
mercury-actuated recording thermom- 
eter has established a wide reputation 
for accuracy and durability on this 
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severe service. A few oil companies 

prefer to use a mercury-actuated dial- 

indicating thermometer on their stills 
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rather than a recorder because a dial 
thermometer can be read at a greater 
distance than can a recorder. 

Pressure stills also require a record- 
ing pressure gage and vacuum stills 
should be equipped with a recording 
vacuum gage together with a mer- 
curial vacuum gage or an absolute 
pressure mercury gage. Industrial 
thermometers on the still are durable 
and accurate and offer an inexpensive 
means of checking the accuracy of the 
recording thermometers. 

For gas-fired stills, an air-operated 
temperature controller should be in- 
stalled, as shown in diagram V-164. 
It will be noted that a tandem dia- 
phragm-motor valve is used. This 
type of valve has openings for both 
the gas and the atomizing air. If 
the burner is of the atmosphere type 
only a single diaphragm valve is nec- 
essary to regulate the gas flow. In 
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any event a by-pass must be provided 
or the valve adjusted to prevent tight 
closing so that even with the valve in 
the closed position, enough gas will be 
supplied to the burner to maintain a 
pilot light. 


Crude Oil Storage Tanks 


ANY oils, especially those stored 

in tanks above ground, must be 
heated before they can successfully 
be pumped. In some eases, it is re- 
quired that they be maintained at 
proper pumping temperature at all 
times. Heating is accomplished by 
means of closed steam coils in the 
bottom of the tank, which may be 
regulated by an air-operated temper- 
ature controller. However, as com- 
pressed air is often not available on 
tank farms, and as great accuracy of 
control is not required, it may often 
be necessary to use a self-operating 
or steam-operated temperature con- 
troller. Where automatic control is 
not applied, a recording or an _ in- 
dicating thermometer should be used. 
The use of an automatic shut-off 
valve is also recommended and _ this 
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safety device should be installed. If 
the gas pressure drops below the set- 
ting point of the valve, it shuts and 
remains shut until reopened by hand. 
A momentary interruption of the gas 
flow would extinguish the burners. 
When this occurs, the shut-off valve 
closes and does not reopen when the 
gas flow is resumed, thus preventing 
a dangerous accumulation of gas in 
the combustion space. 

For oil-fired stills the installation 
of the shut-off valve is somewhat dif- 
ferent. Sometimes it is desired to 
shut off the oil whenever the atomiz- 
ing medium (steam or air) falls be- 
low a minimum point, in which case 
the arrangement is as shown in dia- 
gram V-166. 

It is also possible to shut off the 
oil whenever the oil itself drops be- 
low a certain pressure—a seal at the 
top of the diaphragm chamber beiag 
necessary, however. 


Cracking Stills 
LL cracking systems consist es- 
sentially of (1) a shell or pipe 
still in which the oil is subjected to 
sufficiently high temperature and 
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pressure to crack it; (2) a soaking 
drum, expansion chamber or reaction 
chamber in which the oil passes from 
the liquid to the vapor state and in 
which the coke and heavy residue 
formed by the cracking operation col- 
lect; (3) a dephlegmator or _ frac- 
tionating tower through which the 
vapors pass and are partially cooled, 
thus affording a means of regulating 
the end point of the final products; 
(4) a condenser for the overhead from 
the dephlegmator and to cool’ the 
tower bottoms for recharging stock 
storage; (5) a pressure release valve 
to maintain a uniform back pressure 
on the entire system by discharging 
the uncondensable gases to a collect- 
ing main from which they can _ be 
sent to the burners or to a gasoline 
recovery plant; (6) charging stock 
storage; (7) gasoline storage; (8) 
recharging stock storage; (9) resi- 
duum cooler and run down tanks. 


HE diagram of a cracking sys- 

tem on next page has deliber- 
ately been drawn so that it cannot be 
identified with any existing process. 
However, it shows just where and how 
automatic controllers and _ recording 
thermometers have actually been used 
with success on many of the well- 
known cracking systems. 


A—The value of recording ther- 
mometers on the pipe still to provide 
charts of the oil inlet and oil outlet 
temperatures is so apparent that it 
hardly requires comment. These rec- 
ords indicate the furnace efficiency 
and the condition of the tubes. A 
record of the pressure is also neces- 
sary and is supplied by the recording 
pressure gage. 


B—Another useful record is that 
of the pressure in the line between 
the reaction chamber and the dephleg- 
mating tower and a recording pres- 
sure gage has been indicated at this 
point. 


C—The most vital point of control 
is at the vapor line leaving the tower, 
and here an air-operated mercury or 
vapor-tension temperature controller 
should be used with a recording ther- 
mometer to provide a permanent tem- 
perature record of the exit vapors. 
Both bulbs should be placed in the 
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vapor line close to where it leaves 
the tower. 
The controller automatically reg- 


ulates the final cooling action of the 
tower, either by admitting more or 
less water through a water coil, or 
by varying the volume of oil passing 
through an oil coil, or by varying the 
amount of recycled stock or fresh 
charging stock sprayed into the 
tower. Tower control is now in gen- 
eral use on cracking systems, not 
only because it assures a_ uniform 
product but also because it serves to 
establish a general balance on the 
entire system. 


S AN example, in one installa- 
tion the control regulated the 
amount of charging oil circulated 
through a closed coil in the tower by 
a diaphragm valve on a by-pass across 
the coil inlet and the coil outlet. The 


charging stock thus preheated was 
then fed into the pipe still. Before 
automatic control was used the oil 


entering the still varied in tempera- 
ture, making the outlet temperatures 


uneven. These variations were un- 
desirable because they operated 


against uniformity in running and 
also subjected the pipe still and its 
settings to needless strain. The con- 
troller was used to automatically reg- 
ulate the cooling action in the tower 
by means of the charging oil. 


The primary object of the control— 
to have the vapors leave the tower 
at an uniform temperature—was 
achieved. A secondary advantage ob- 
tained was to have the oil leave the 
closed coil in the tower and enter 
the pipe still at a fairly uniform tem- 
perature. 


uniformity of. op- 
erating conditions it is desirable to 
maintain a constant level of the 
products which have been condensed 
in the tower. This is accomplished 
by the extra-heavy type automatic 
liquid level controller installed as 
shown above. The controller operates 
so that these tower bottoms are au- 
tomatically permitted to pass to the 
condenser and then t» storage from 
which they are drawn as recharging 
stock. 


D—For perfect 


E—One of the most important fac- 
tors by which uniform operation can 
be achieved is to maintain a uniform 
rate of throughput. The pump feed- 
ing the system will deliver at a uni- 
form rate if the steam for its op- 
cration is supplied at a constant pres- 
sure. The air-operated pressure con- 
troller shown in the diagram above 
(detailed in V-160) has_ successfully 
replaced the usual type of pump reg- 
ulators, which are not sufficiently ac- 
curate for this service. 


F—Another factor which must be 
constant for uniformity of operation 
is the back pressure on the entire 
system. The air-operated pressure 
controller automatically opens’ the 
diaphragm valve on the gas release 
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line whenever the pressure in the re- 
ceiver tank is above the required 
point. As the gas at this point is 
often corrosive, both the pressure con- 
troller and the recording pressure 
gage recommended for this applica- 
tion should be furnished with protect- 
ing seals. 


G—A uniform level of gasoline 
should be maintained in the receiver 
and an extra-heavy type level con- 


troller with a large factor of safety is 
recommended. The controller auto- 
matically opens or closes a diaphragm 
motor valve on the outlet ‘line to the 
gasoline storage. 


Condensers 


HE maintenance of the right 

temperature of the water in the 
condenser box on crude, rerun or pres- 
sure stills is something usually taken 
for granted, and yet considerable loss 
may develop if this temperature be- 
comes too high. In Technical Paper 
310 of the Bureau of Mines, Mr. 
D. B. Dow points out that consider- 
able gasoline passes over in the un- 
condensed still vapors with an _ ex- 
cessive condenser-box temperature. Un- 
less the refinery is equipped with suit- 
able apparatus to recover this gaso- 
line, it is burned under the stills or 
elsewhere. 

If sufficient condenser capacity is 
present and adequate cooling water 
available, a greater yield of gasoline 
can be obtained by maintaining the 
condenser water at a temperature of 
about 85 degrees Fahr. This can 
only be assured by automatic regu- 
lation of the admission of the cooling 
water to the box. If manual regula- 
tion is depended upon the temperature 
will be either too low, which means 
a needless waste of cooling water; or, 
as is more usually the case, too high, 
causing a decreased yield of light 
products. 

This condenser-box temperature con- 


trol is especially important on the 
condensers of the first two or three 
stills of a continuous battery, the 
overhead from which will contain 
those hydrocarbons present in the 
crude which are lightest, and which 
have the highest vapor pressure. 

For this application a mercury-ac- 
tuated air operated temperature con- 
troller is recommended. 


Wax Sweaters 


r THE sweating of wax trouble 
had always been experienced in 
producing the necessary gradual rise 
in temperature. Even after the de- 
velopment of efficient types of wax- 
sweating chambers and improvements 
in the design of the pans and of the 
heating and radiating surfaces, the 
problem of securing the right tem- 
perature was a vexatious one. Hand 
regulation of the temperature of the 
hot water circulated in the wax pans 
and of the heating coils in the room 
was extremely difficult because of the 
large volume of the room and the 
long duration of the process. 

Automatic temperature control has 
proven particularly effective for this 
work, and by its use many savings 
and advantages have been attained. 
Most of these advantages lead to in- 
creased production, which is always 
desirable. Thus, the fact that ac- 
curate automatic temperature-time- 
control materially reduces the time 
required for sweating, makes _pos- 
sible a larger output with attendant 
savings. Moreover, the accuracy of 
the control obtains a closer cut of the 
wax with the presence of less wax in 
the foots. This not only gives a big- 
ger yield, but reduces re-sweating re- 
quirements. 

Another noteworthy advantage is 
the better control of the melting point 


assured by automatic regulation. And 
finally, the reduction in steam  con- 
sumption and in labor costs, repre- 
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sents two very important economies, 
resulting from the employment of 
temperature-time control. 


Installation is usually made as 
shown in diagram V-151, although 
slight modifications are sometimes 
necessary. The general practice is 
to establish by experiment or expe- 
rience, a temperature-time cycle, by 
which the best results are obtained. 
Two cams are then cut to automatic- 
ally produce this cycle. 


These cams are mounted on a 
spindle rotated by clock-work in the 
controller case. One cam _ controls 
the admission of steam to the hot 
water heater and thereby controls the 
temperature of the hot water cir- 
culated through the wax in the pans. 
The other cam controls the admission 
of steam to the heating coils in the 
room, 

In most wax-sweating work it is 
desired to have the room temperature 
several degrees higher than the tem- 
perature of the water. circulated 
through the wax. Both cams are 
cut so that the predetermined grad- 
ual increase in temperature is auto- 
matically produced. 


But by means of adjustments 
provided in the controller case, it 
is possible to increase or decrease 
the water temperature or the room 
temperature at any time. Or, if de- 
sired, the clock revolving the cams 
may be stopped for any length of 
time and restarted, thereby arresting 
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the increase of temperature. 

Furthermore, the cams can be pro- 
vided of the adjustable type. On 
these adjustable type cams, the dura- 
tion of the rise period can be ad- 
justed by resetting a sliding member. 
Thus the same controller can be used 
to produce a gradual rise to the de- 
sired temperature in 12 hours or 16 
hours or 19 hours, or for any length 
of time, within the limits of the in- 
struments, of course. 

As the temperatures can be ad- 
justed at any time, it will be seen 
that almost any conceivable wax 
sweating cycle can be achieved by 
these easily made adjustments. With 
changes in the character of the wax 
(or when re-sweating) the controller 
can be arranged in a few minutes to 
accommodate the altered conditions. 

Indicating and recording thermom- 
eters and automatic controllers have 
also been successfully used on the 
filter presses, filtering tanks, cold set- 
tling tanks, or centrifuge systems, in 
compounding plants, on grease ket- 
tles, on barreling machines for wax 
chipping, on barrel air heaters and of 
course throughout the _ refrigeration 
and steam power plants which are 
part of every large refinery. 


COLUMBUS, O., Sept. 17.—A spe- 
cial aviation department to supply 
the needs of aviation has been de- 
veloped by the International Derrick 
& Equipment Co., with offices here 
and at Torrance, Calif. 
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Treatise 


Pu ts 
On Fuel Efficiency 


MICHIGAN CITY, Ind.—How to ob- 
tain higher efficiency and lower fue! 
bills is explained in an eight-page 
treatise on “Combustion Trouble- 
Shooting,” by The Hays Corp., manu- 
facturer of combustion instruments 
for reducing fuel bills. It has been 
published for the benefit of those who 
are interested in how and where to 
locate, analyze and eliminate fuel 
wastes. It illustrates the Hays port- 
able combustion test set which com- 
prises flue gas analyzer, flue gas ther- 
mometer, draft gage and necessary 
accessories. 


These additional representatives 
have been appointed recently by the 
company: 


S. Thomas Engineering Co., St. 
Louis, for eastern Missouri and south- 
ern Illinois; Joseph H. Spurgeon, Gen- 
eral Motors Bldg., Detroit, Mich. for 
eastern Michigan and _ northwestern 
Ohio; H. R. N. Johnson, New York 
Life Bldg., Minneapolis, for Minnesota 
and the Dakotas; and Louis Towner 
Construction Co., Grand Rapids, Mich., 
for Grands Rapids and contiguous 
territory. 
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Fig. 1 





Left, an installation of four 1000-horsepower 
oil-fired water tube boilers 


Below, boiler house which houses boilers, shown 


at left 








Boiler House Engineering 


In Ou Industry 


TEAM is not only indispensable 
in refining processes but in some 
cases forms the largest single 
item of expense and its economical 
generation and use is essential in re- 
ducing production costs. Economy in 
the production and use of steam is di- 
rectly dependent upon the efficiency 
of each and every unit or apparatus 
involved, and can only be accom- 
plished by correct design, efficient op- 
eration, and continued supervision. 
Refineries are peculiarly adapted to 
unit construction, so the smaller ones 
have about the same advantages as 
the larger ones in economical design, 
operation and management. However, 
the large refinery, for no economic 
reason, is generally found more prop- 
erly equipped with both apparatus and 
operating force to produce the re- 
sults necessary to lower costs. 
Primarily, then, this article is writ- 
ten for the benefit of the smaller 
plants and also for those where bet- 
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ter operating results should be ob- 
tained. First, let us look at some 
modern steam generating stations now 
operating in refineries. 

Figure 1 shows a modern installation 
of four 1000-horsepower boilers. They 
are located in the Texas field and are 
oil fired. 

Figure 2 shows four 755-horsepower 
boilers in an Ohio refinery. They are 
operated with chain grate stokers, 
using a low grade of coal. The coal 
is fed to the stokers from an over- 
head bin which is filled by bucket 
cranes from the yard storage on the 
outside of the building. You will 
note the recording and indicating in- 
struments in the boiler room conveni- 
ently located for observation by the 
operating force. 

The plant shown in figure 3 is lo- 
cated in Missouri and contains twelve 
500-horsepower boilers. These boilers 
are also fired with coal, but the meth- 
od of handling the fuel is somewhat 


different. In this case the loaded coal 
cars are drawn up an inclined trestle 
by cable and are emptied into the 
large capacity bunkers from which the 
coal is fed directly to the stoker hop- 
pers. 


OCAL conditions influence to no 
small extent the selection of the 
equipment and the general layout of 
the plant. Where labor is scarce or 
outside storage capacity is limited, 
this arrangement is quite economical, 
although it is more difficult to make 
repairs to the boiler when it is neces- 
sary to gain access to the front. The 
use of a coal bunker such as shown 
in figure 2 would alleviate this con- 
dition, but due to poor transportation 
facilities it was necessary to provide 
a much greater storage capacity. 
One of the latest and most mod- 
ern installations of steam’ gener- 
ating equipment in an oil refinery 
is shown in figure 4. This plant, 
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Fig. 2 at left, 
located in Illinois, and representing at 
present a refinery of medium size, 
contains three 526-horsepower boilers 
fired by forced draft chain grate 
stokers and arranged to give a high 
heat balance and high plant efficiency. 

Briefly, steam is generated in the 
boilers at 275 pound gauge, super- 
heated to 615 degrees and delivered to 
the throttles of combined bleeder and 
mixed flow type turbines. After pass- 
ing through the impulse blades of the 
turbines it is bled out at 125 pounds 
and transmitted through steam lines 
for general use and process work in 
the refinery. 

Condensation from the entire plant 
is drained back to a large tank in 
the power house and refed to the 
boilers, while the non-condensed steam 
is passed at about 1 pound pressure 
through the low pressure stages of the 
turbines to surface condensers. This 
condensate is also drained back to 
the feed water tank. As the amount 
of makeup water required is small, 
the boiler feed water, except for the 
makeup, remains free of scale forming 
and other soluble and suspended solids. 
To remove these solids from the make- 
up water, it is treated in a single 
effect evaporator operated with steam 
at 125 pound pressure. Theoretically, 
water from evaporators should con- 
tain no solids, but in practice the 
distillate will contain usually from 
% to 1 grain per gallon. This is 
not objectionable as it prevents the 
tendency of the distilled water to 
cause pitting. 


HE feed water is supplied to the 
boiler by two centrifugal boiler 
feed pumps, one motor driven and one 
steam turbine driven. Service water 
for the plant is supplied by duplex 
steam pumps. An automatic arrange- 
ment from the service lines is used 
to maintain a constant level in the 
feed water tank in case the makeup 
water necessary exceeds the capacity 
of the evaporator. 
The circulating water for the con- 
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four 755-horsepower water tube 


boilers. 


densers is cooled in a spray pond and 


recirculated by centrifugal motor 
driven pumps. 

Most of the driven apparatus 
in the plant is operated by mo- 


tors so that the electrical load on the 
turbines will be sufficient to supply 
all of the 125 pound steam required 
in the refinery. If the electrical load 
drops below this point, however, the 
deficiency is made up from the high 
pressure lines through an automatic 
reducing valve. 


HE steam in the low pressure line 
when supplied from the bleeders 
is preheated about 150 degrees and 
varies up to 230 degrees if supplied 
entirely through the reducing valve. 
All of the electric current used in 
the plant is generated by turbine gen- 
erators at 440 volts, 3 phase, 60 cycle. 
Under normal operation, the main 
throttles to the turbines can be closed 
and the return supply from the low 
pressure line to the low pressure 
stages of the turbines will be suf- 
ficient to generate about 35 per cent 
of the total load. Each turbine 
has a surface condenser equipped with 
a two-stage air ejector with inter 
and after cooler. 

This boiler installation is one of 
the most modern in the Central states. 
The boilers are fired by steam driven 
chain grate stokers capable of 
burning enough coal to produce 350 to 
400 per cent rating, accounting for 
boiler heating surfaces only. Such high 
rates of combustion with coal proper- 
ly burned creates very high furnace 
temperatures. To reduce the cost 
of repairs to the brickwork in the 
furnaces, the side walls are protected 
by fin water tubes connected to the 
boiler circulation. To get better com- 
bustion of the low grade coal used, 
and to maintain high furnace tem- 
peratures for ignition, the air for 
the stokers is preheated. The counter 
current air heaters are of plate con- 
struction, and take their air, through 
forced draft fans, from around the 


Fig. 3, at right, an installation of 12 500-horsepower water tube boilers 


breeching compartment located below 
the boiler room floor. 

The air for combustion receives in- 
itial heat from the breeching and 
after going through the heaters 
reaches the stokers at about 300 de- 
grees F. The flue gas temperature 
is reduced by the exchange of heat 
in the air heaters to about 280 de- 
grees at the stack. This temperature 
is too low to produce the necessary 
draft for the boiler, so the gases are 
handled by induced draft fans placed 


between the air heaters and_ the 
breeching. 

The boilers are equipped with 
soot blowing elements. Due_ to 


the load which the boilers carry, the 
rate of coal consumption is high, and 
with the grade of coal burned the 
soot blowers are operated every four 
hours to insure clean outside heating 
surfaces. At the same intervals of 
time the operator is required to blow 
down each boiler slightly. The op- 
erators are provided with all the 
necessary instruments and control de- 
vices to maintain high efficiencies. 


A UTOMATIC feed water regula- 
tors handle the rate of flow from 
the feed water tank to the boilers, and 
a differential pressure of about 40 
pounds between the feed water line and 
the boiler pressure is maintained. Auto- 
matic combustion control apparatus 
maintain the proper rate of com- 
bustion to support the load carried 
by the boilers. CO, indicating and 
recording meters and boiler meters 
provide the operators with means of 
determining the proper and most effi- 
cient method of handling the various 
loads which the plant is called upon 
to carry. Feed water meters for each 
boiler and coal weighing devices pro- 
vide the means of keeping efficiency 
and economy records of the plant over 
any interval of time. 

Recording steam pressure gauges, 
recording thermometers for flue gases, 
preheated air, saturated steam and 
superheat complete the auxiliaries and 
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appurtenances which make this plant 
a model installation for future plants 
to strive for. 

These few examples_ serve to 
indicate the application of advanced 
engineering principles and methods to 
the generation and use of steam in 
the oil industry. They compare very 
favorably to modern central station 
operation, in fact considering the al- 
most complete recovery of heat from 
low pressure and exhaust steam in 
heating and process work, their over- 
all plant efficiency is very much 
higher. The most highly developed 
central station steam plants utilize 
about 20 per cent of the heat in 
the fuel, as compared with about 60 
per cent in plants where all the heat 


in the steam is made to do useful 
work. The difference between’ the 
total heat in exhaust steam and 


steam at 250 pounds pressure is less 
than 5 per cent and the refinery 
plant cannot only extract power from 
live steam in the process of reducing 
its pressure but utilize the heat in 
the exhaust or low pressure for steam 
manufacturing purposes, thus getting 
a very high heat balance and high 
plant efficiency. The need for good 
steam generating equipment is ap- 
parent. 

There are many uses for steam 
in the various types of refineries be- 
sides the generation of electrical en- 
ergy for power and light. Large 
quantities are used in steam stills, 
sweat pans in paraffin plants, cracking 
processes, oil and water pumps, steam 
fire pumps, air compressors and 
many other apparatus and processes. 
The small refinery uses as much steam 
in proportion to manufactured prod- 
uct as the large refinery, and their 
need for efficient steam equipment is the 
same. The large plants use water tube 
boilers exclusively, but in the smaller 
plants the question often arises as 
to advisability of using the water tube 
or the fire tube (horizontal return 
tubular) boiler. In present practice 
and with the modern type of water 
tube boiler installation insuring the 
possibility of very high efficiencies, 
the fire tube boiler is considered 
obsolete in plants over 200 horsepower 
capacity. 


UE to its construction, the fire 

tube boiler does not lend itself to 
any flexibility in design or any im- 
provements tending to make it com- 
pare with the water tube boiler in 
operating efficiency. It is limited in 
size and pressure because of the rapid 
increase in plate thickness with the 
diameter and very few are built for 
pressure above 150 pounds. It has no 
definite circulation and its steam stor- 
age space is small so that it has 
practically no overload capacity, and 
the steam delivered from it is usually 
very wet. It is hardly accessible 
for internal cleaning and with the 
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Mr. Dreyer, the author of 


this article, received his engi- 
neering training at the Univer- 
sity of Wisconsin and in 1911 


entered the employ of the United 
States Steel Corp. at Milwaukee 
as assistant steam engineer. He 


was transferred to the South 
Chicago plant in 1615 as steam 
expert and for three years was 
occupied in making investigations 
for the improvement of power 
plant economies including the 
combustion of coal under loco- 


motives of the E. J. & E Rail- 
road. 

From 1918 to 
technical adviser for the Central 
States on special work in the 
power division of Johns Manville, 
Ine. 

He has been connected with the 


1922 he was 


Henry Vogt Machine Co. since 
1922, specializing in industrial 
power plant layouts, is a mem- 


ber of the A. S. M. E. 


quality of feed water generally used 
in this kind of installation, scale ac- 
cumulates on the heating surface and 
reduces the rate of heat transmission 
considerably. The lack of circulation 
and the comparatively short length 
of gas travel also prevent the high 
heat absorption necessary for economy, 
and with scale deposits added to only 
an initially fair heat absorbing sur- 
face, the efficiency of the fire tube 
boiler can become so low as to be 
all out of proportion to its compara- 
tively lower first cost. 

The ever present danger of ter- 
rific explosions with the fire tube 
boiler should not be overlooked. The 
files of boiler insurance companies are 
full of reports on fire tube boiler ex- 


plosions, most of which cause very 
heavy property damage and loss of 


life. Imagine the possible damage 
from such an explosion in an oil 
refinery. There is probably no re- 


finery that does not overload its equip- 


ment at certain times. With boilers, 
overload means higher furnace tem- 


peratures and if scale is allowed to 
form on the shell of a_ tubular 
boiler fired with oil or any other fuel 
producing high furnace temperatures 
it is an easy matter thus to over- 
heat the shell plate, cause it to rup- 
ture, and release the enormous, 
expansive, and destructive power with- 
in. 

The science of steam generation 
has undergone considerable changes— 
developments and improvements have 
been quite marked in the last few 
years. The demand for the economy 
of higher pressures, higher generating 
capacities, improvements in fuel burn- 
ing apparatus and the development 
of powdered fuel has necessitated new 
and improved designs of water tube 


boilers. Rapid water circulation 
through clean heating surfaces _ be- 
comes necessary to obtain maximum 


heat absorption. It is more necessary 
that heating surfaces be so arranged 
as to receive the greatest possible 
benefit by the absorption of radiant 


heat projected from the _ furnace. 
Fully effective gas passes through 
the heating surface and long gas 
travel are necessary to reduce the 


exit gas temperature and the boiler 
must have a high steam generating 
capacity while eliminating priming 
and the delivery of high percentages 
of moisture in the steam. 

These changes have involved other 
problems. With high pressures and 
capacities the temperature of the 
exit gases automatically increased 
and led to the necessity of changes in 
the design of economizers with the 
development of air preheaters. To 
maintain high efficiencies with the 
increase in flue gas temperatures, the 


installation of economizers and air 
preheaters is becoming increasingly 
necessary. High furnace tempera- 


tures incident to the increasingly high 
rates of combustion, cause the rapid 
deterioration and destruction of fur- 
nace linings and have resulted in the 
development of air and water cooled 
walls. 


URNACE temperatures can be 

lowered to some extent and as 
consistent with complete combustion 
by exposing as much of the heat ab- 
sorbing surfaces of the boiler as pos- 
sible to the radiant heat from the 
furnace. 

The present requirements for water 
tube boilers which will meet the de- 
mands for high steam generating ca- 
pacities, sudden and high overloads, 
and still maintain economy and effi- 
ciency, involve the consideration of 
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several important factors besides those 
already mentioned. 

Simple construction with high quali- 
ty of material and workmanship; 
elimination of expansion and _ con- 
tractor stresses; accessibility for 
inspection, cleaning, and repair; ease 
of operation and maintenance; and 












adaptability to the load conditions to 
be imposed, all are involved in the 
plant economy of any particular in- 
stallation. 

Referring again to figure 4, which 
represents up-to-date practice, you will 
note the compactness and accessibility 
of the boiler house equipment. The 

boiler is of the bent 
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all bent to the same 


radius on long’ easy 
curves. ‘There are but 
three openings neces- 





sary, one in each drum, 
to gain access to the 
interior surfaces. The 
tubes are all arranged 
so that any one tube 
can be removed without 
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disturbing any other, and numerous 
inspection doors in the setting, some 
of which are of the automatic re- 
lieving type, make the outside surface 
of the tubes as well as the _ brick- 
work easily accessible. 


The design of the water circuit is 
such as to embody the ability for 
quick steaming; give unrestricted and 
positive circulation, and deliver steam 
practically free from moisture. The 
possibilities of high percentages of 
moisture being delivered from this 
boiler by priming or spouting action 
are practically eliminated since about 
85 per cent of the steam generated is 
delivered to the front drum and must 
pass through the top steam drying 
tubes and the rear drum before en- 
tering the nozzle. 

Rapid, unrestricted, and _ positive 
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circulation of the water occurs 
through the circuit comprising the 
first two banks of tubes and the drums 
to which they are connected. The 
feed water enters the rear top drum 
and in descending the rear bank of 
tubes is heated to approximately 
steam temperature before entering 
the more rapid circulating and steam 
generating surface. 

The gas passages are fully effective 
and permit of long travel of the hot 
gases of combustion. There are no 
dead spaces where heat from the gases 
may be dissipated to other than the 
heating surface, and the gas areas are 
of such proportion as to eliminate 
high draft losses. The floor space 
necessary for this type of boiler is 
about the least possible per horse- 
power. 

In figure 4 the boiler is fired with 
a forced draft chain grate stoker 
which requires an ignition arch to 
ignite the coal as it enters from the 
hopper, but inasmuch as incandescence 
does not occur until the coal has 
reached nearer the center of the 
grate it will be noted that the maxi- 
mum heating surface is exposed to 
the radiant heat from the furnace. 

In figure 5, which represents a 
smaller boiler of the same type, is 
shown a furnace adaptable to oil 
firing. The oil burner shown is of 
the steam atomizing type afid pro- 
duces a flat spreading flame. The 
steam and oil pipes to the burner and 
the air required for combustion are 
led down through the hollow front 
and under the floor of the combustion 
chamber where the heat from the 
brickwork not only keeps the steam 
and oil lines hot but preheats the 
mixing air and reduces the length 
of flame travel by producing more 
rapid combustion. The furnace is am- 
ply large for high rates of combus- 
tion and the tube surfaces in the 
front bank are exposed for practically 
their full length to the radiant heat 
in the furnace. This installation is 
carrying continuous loads of 200 per 
cent rating (figuring 10 square feet 
of heating surface per horsepower) 
and demand or peak loads of 300 per 
cent rating, and generating steam 
with less than % of 1 per cent mois- 
ture at the steam nozzle. 


IGURE 6. shows this boiler 

equipped with an underfeed stoker. 
In this type of fuel burning apparatus 
the entire top surface of the fuel bed 
is incandescent, the fresh coal being 
fed from beneath the fuel bed and 
the volatile gases burned in passing up 
through the coked and burning coal. 
This method of firing eliminates the 
necessity for arches and here again 
the entire length of the front tubes 
is exposed to radiant heat. As evi- 
dence that this boiler is a very effi- 
cient heat absorber, it is not unusual 
for it to raise full pressure and dis- 
charge the safety valves when the 
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installation is 
a smoldering 


brickwork of a new 
being dried out with 
wood fire. 
Figure 7 illustrates another type 
of boiler in which the principle of 
ring flow circulation is employed. The 
flow is natural and, as there are no 
restricted passages, a high water vel- 
ocity is obtained. The greater the 
velocity of water in circulation, the 
greater the rate of heat transmis- 
sion and with the baffling arranged 
for four passes of the gases of com- 
bustion, this boiler will operate at 
high ratings with comparatively low 
flue gas temperatures. There is only 
one point in the gas travel where the 
gases are required to make the usual 
180 degree change in direction and 
that is in a low temperature zone 
where their volume is naturally re- 
duced. Consequently the draft loss is 
less than with other types of construc- 
tion operating at the same rating. 
The top steam drum and its connect- 
ing tubes are entirely above the 
water line and subjected to radiated 
heat from the second pass so that 
the steam liberated from the water 
surfaces is dried and slightly super- 
heated on its way to the outlet nozzle. 
The steam generated in the first bank 
of tubes is liberated in the front drum 
and passes through the front connect- 
ing steam tubes where the entrained 
moisture is evaporated and superheat 
added. The remainder of the steam, 
liberated in the rear drum, is similar- 








1 small water tube boiler and furnace adapted for oil firing 


ly treated in the rear steam tubes. 


The superheat developed by the 
boiler is not intended to replace 
the superheat generated by stand- 


ard makes of superheaters where high 
degrees of temperature are desired 
for prime movers, but in plants where 
saturated steam only is used this 
slight superheat eliminates the waste 
of drips and greatly reduces pipe 
line and cylinder condensation. Then, 
too, as mud, silt and foreign matter 
can only be carried by the moisture 
suspended in’ saturated steam, a 
slight superheat eliminates the car- 
rying over of these highly abrasive 
solid particles which do so much dam- 
age to valves, cylinders, linings, etc., 
and makes unnecessary the installation 
of steam purifiers. The first few de- 
grees of superheat are the most ef- 
fective and the gain in efficiency by 
their use is many times the differ- 
ence in available energy. 


Fg distinguishing feature 
of this boiler over other types is 
the liberation of steam as it is gener- 
ated in each bank of tubes. It is par- 
ticularly advantageous to liberate the 
steam generated in the front bank, 
which produces 70 per cent or more 
of the total delivered by the boiler, 
through the front drum _ connection 
and relieve the second bank from the 
burden of carrying this large volume. 
It also allows a much higher heat 
absorption in the second bank as these 
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Diebold Safe & Lock Co., Canton, Ohio. 

















The operator does not know the com- 
bination of the inside chest door. He 
keeps a minimum amount of change in 
cash drawer, placing all other money 
through slot in inside door. The main 
office collector alone knows the com- 
bination of inside door. He calls at 
irregular intervals to collect deposits. 
Protect your Service Station with 


Diebold Burglarproof Chest. 


This burglarproof chest (No. 61) may 
be installed in a concrete block built 
in the masonry wall or set in a fireproof 
safe to provide both fire and burglar- 
proof protection. Chest takes class ‘‘E”’ 
Mercantile Burglary Insurance rating— 
lowest obtainable. 


Diebold Safe & Lock Co. 


Factory and General Office: 
Canton, Ohio 
Branches: New York, Pittsburgh, Cleveland, 
Chicago, St. Paul, Omaha, New Orleans, Detroit, 


Boston. Dealers in all principal cities. 


Please send catalog of Commercial Safe and Burglarproof Chests for Filling Stations. 
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tubes carry only the water remain- 
ing in circulation and the rate of heat 
transmission from gas to water is con- 
siderably higher than from gas to 
gas. 

Large liberating and endurance sur- 
face areas in the boiler give easy and 
quiet liberation of steam and the 
steam and water circuits are so ar- 
ranged that a balanced pressure is 
always maintained in the front and 
rear drums insuring a steady, even 
water level. These features are so 
essential to the economical generation 
of steam and the elimination of seri- 
ous water fluctuations at high ratings. 


O BUY steam generating equip- 

ment is one thing—to generate 
steam economically with that equip- 
ment is quite another. For the first, 
careful consideration must be given 
to the proper selection of equipment 
to meet the particular conditions 
under which it must operate. Con- 
ditions vary in different plants and 
in different localities. The manufac- 
turing process in one plant may be 
such that the steam demand is fairly 
constant while in another the load 
may be constantly changing and the 
steam demand _ widely fluctuating. 
Equipment that will be economical 
in one case may be a very poor in- 
vestment in the other. It may be 
better to install two or three large 
units—or several smaller ones. Where 
plants are situated at a considerable 
distance from the coal fields, the trans- 
portation charges may be prohibitive 
for the use of coal as fuel and 


Fig. 6, at left, shows sectional view of boiler equipped with underfeed stoker. Fig. 
lation is employed 


‘September 21, 1927 


residual oil from the refinery is used 
instead. Where the cost of a certain 
number of B.T.U.’s delivered to the 
heating surfaces of the boiler by the 
combustion of coal is less than the 
cost of the same number of B.T.U.’s 
delivered to the same place by the 
combustion of oil, including all the 
necessary charges such as transporta- 
tion, handling, depreciation on the 
equipment used to produce the 
B.T.U.’s, interest on the investment, 
etc., it would be folly to burn oil. 

If coal is used for fuel the available 
supply may be of such a grade that 
only one kind of firing apparatus could 
be used to burn it economically. Again, 
the most economical capacity at which 
to operate a plant is a variable de- 
pending on the class of equipment, ar- 
rangement of the units and the auxili- 
aries, load conditions, class of fuel and 
its cost, ete. So, the conditions sur- 
rounding any particular installation 
create an individual problem and its 
solution can only be ascertained after 
a thorough investigation. 

Some purchasers give their first 
thought to the initial cost of the 
equipment rather than to the most im- 
portant consideration—the cost of pro- 
ducing steam. Others simply buy 
equipment with which they are fam- 
iliar or with which they have had 
some experience and no_ particular 
difficulty, assuming it to be an eco- 
nomical and efficient steam producer 
under their present requirements. 
The cost of producing steam _ is 
debited on the ledger daily and in the 
life of a poorly selected plant can 


total a tremendous amount which is 
directly chargeable to the first item of 
initial cost. The selection and ar- 
rangement of equipment should be 
left to those whose experience and 
judgment makes them aptly fitted to 
assume the responsibility. The larger 
plants have their own capable engi- 
neers; the smaller plants must rely 
on those in whom the management 
has confidence. 


| the second, to generate steam 
economically after the number and 
size of the units for handling the load 
factor has been determined and the 
type of units selected, it is necessary 
to correctly coordinate the compon- 
ent parts—boiler, firing apparatus, and 
furnace. The furnace should be so 
designed and constructed as to give 
the best results with the kind of fuel 
and firing apparatus to be used and 
the ratings to be obtained. It should 
be sufficiently large and of such form 
that combustion is practically com- 
pleted before the gases reach the 
heating surfaces of the boiler, and 
necessitates ample room for flame 
travel. More combustion space is re- 
quired for oil and pulverized coal than 
for hand or stoker firing as the car- 
bon particles are burned in suspension 
and the velocity of injection with the 
time required for complete combustion 
produces longer flame travel. From 
% to 1% cubic feet of furnace volume 
per developed horsepower should be 
allowed for hand* or stoker firing, 
depending on the grade of fuel. For 


7, at right, shows a boiler in which ring plant circu- 
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oil or pulverized coal 1% to 2% 
cubic feet is necessary. 

The firing apparatus will have been 
chosen to give the best results with 
the kind and grade of fuel avail- 
able and the combustion rates nec- 
essary to carry the required load 
on the boiler. That will decide the 
number and size of the burners if 
oil or pulverized coal is used or the 
size and proportion of the grates if 
hand or stoker fired and whether 
forced draft equipment will be nec- 
essary. It should then be so. ar- 
ranged in conjunction with the fur- 
nace and with regard to the burn- 
ing characteristics of the fuel that 
ignition temperatures will be main- 
tained, thorough mixing of the com- 
bustible gases and air is accom- 
plished, the gases distributed uni- 
formly and the performance of the 
apparatus be maintained at maximum 
efficiency. The firing apparatus and 
the furnace are so intimately corre- 
lated that consideration of either can 
hardly be taken without involving the 
other. 

Next, and lastly, the 
ing surfaces should be so arranged 
and distributed in conjunction with 
the stoker and furnace as to absorb 
the greatest amount of heat from the 
gases of combustion. Absorption ef- 


boiler heat- 


ficiency is a matter of water cir- 
culation and_ sufficient heating  sur- 
face area, properly distributed, and 


may be obtained by correct co-ordi- 
nation. The front surfaces should 
be exposed to the furnace as much 
as possible so the maximum amount 
of radiant heat, consistent with com- 
plete combustion, will be transmit- 
ted to the boiler. The gas passages 
through the boiler should be with- 
out dead spaces so that all heating 
surfaces can absorb heat effectively, 
and without pockets to harbor ac- 
cumulations of soot. Gas_ travel 
should be long to allow the time 
element necessary to accomplish effi- 
cient reduction in temperature of the 
gases and at the same time the gas 
velocity should be high enough with- 
out too much loss in draft, to give 
a high rate of heat transmission. 


HE auxiliaries necessary to com- 

plete the installation may be fi- 
nally considered, but as the name im- 
plies, their co-ordination is not such 
a problem and can readily be accom- 
plished. If the plant is to be op- 
erated, at high capacity entailing high 
combustion rates with automatic con- 
trol, the furnace temperatures may 
become so high as to cause rapid 
deterioration and destruction of the 
lining by the spalling action due to 
the adhesion of slag or by the flux- 
ing action of molten ash having a 
low fusion temperature or by their 
own spalling and deformation under 
high temperatures and the side wall 
loads carried. It would be economi- 
cal, and no doubt necessary, to in- 


206 


stall water cooling surfaces in the 
furnace to reduce the temperature 
and protect the lining. The increased 
rate of steam generation increases 
the temperature of the flue gases 
considerably, particularly when the 
plant is operated at high pressure, 
and to maintain the same efficiency 
as at lower pressures and ratings, 
economizers or air preheaters or both 
should be installed, depending on their 
economic value in the particular in- 
stance. 


A” boiler installations should have 
some means provided for remov- 
ing both soot and scale from the heat- 
ing surfaces. Dirty boiler surfaces 
cannot absorb heat readily and high 
stack temperatures and low efficien- 
cies are the result. In any plant 
where other than waste products are 
used for fuel it pays to install de- 
vices for the automatic control of 
the feed water, regulation of the air 
supplied for combustion, and the rate 
of feed for the fuel. The returns to 
be derived from their intelligent use 
are continuous and many times their 
initial cost. To furnish the means 
for determining the efficiency of any 
operating unit and to furnish the 
necessary guides for the continued 
checking of operating results so that 
the efficiency can be held as near 
as possible to the highest point, it 
is necessary to install indicating and 
recording instruments. These include 
recording steam or feed water meters, 
or both; recording steam pressure 
gage, recording thermometers for flue 
gas temperatures and for superheat, 
if superheat is used; recording CO, 
meters; measuring devices to weigh 
the amount of fuel used; indicating 
draft gages registering draft at the 
furnace and the damper and an 
Orsat for optional analysis of the 
gases of combustion. 

It might be well to consider here 
the feed water and its treatment. 
It has always been an important fac- 
tor and is becoming increasingly more 
important because of the present de- 
mand for higher steam pressures and 


higher rates of evaporation. Good 
feed water should contain no _ scale 


forming solids or suspended matter 
to cause priming and foaming or non- 
condensable gases to cause corrosion. 
Raw feed water should be_ treated 
outside of the boiler and when it con- 
tains 10 grains or more of hardness 
should generally be treated with some 
form of soda ash and lime or soda 
ash and barium treatment with the 
possible additional of a small amount 
of sodium aluminate in the hot process 
treatment. If less than 10 grains it 
can be successfully treated with a 
cold process Zeolite method. This 
method is not exactly adapted for 
very hard water because of the high 
concentration of sodium compounds. 
Any chemical treatment, however, al- 
lows soluble solids to remain in the 


water and they are left behind in 
the boiler when the water is evapor- 
ated, causing concentration in pro- 
portion to their content in the water 
and the amount of water evaporated. 
To deconcentrate, the boilers must 
sometimes be blown down very fre- 
quently and taken off the line and 
drained after short runs. Blow downs 
become more necessary of course with 
higher ratings due to the increasing 
concentration. For good practice, the 
allowable concentration is 300 to 500 
grains of solids per gallon. With 
hard water of, say, 25 grains origi- 
nal solids per gallon, it is necessary 
to blow down from 5 per cent to 7 
per cent of the water fed to the 
boiler to keep within this concen- 
tration limit. This amount of blow 
down, if allowed to drain to the sewer 
represents a very great heat loss and 
sometimes in cases of this kind con- 
tinuous blow-down systems are _in- 
stalled which reclaim the heat in the 
discharge by transmitting it. back to 
the feed water through a heat ex- 
changer. Refinery plants should feel 
fortunate in that it is possible for 
them to return most of their con- 
densate, which is practically free of 
all solids, and it is only necessary 
to treat a small percentage of make 
up. 

Now we come to the most impor- 
tant element involved in the success- 
ful and economical operation of the 
steam generating plant—the human 
element. Power plants today are more 
complex and costlier than they were 
a few years back. As stated before, 
higher pressures, higher rates of 
evaporation, higher combustion rates, 
improvements in the design of equip- 
ment to keen pace with these ad- 
vances and the increased cost of fuel 
have greatly enhanced the importance 
of the boiler house, and complicated 
its supervision and management. This 
is more true in the oil refinery than 
in many manufacturing industries, so 
the refinery which does not have com- 
petent men supervising the opera- 
tion of such a costly part in their 
manufacturing process may be charged 
with negligence of the worst char- 
acter. To produce efficient results 
from any steam generating plant, it 
must be supervised by skilled opera- 
tors technical enough to understand 
the operation of every appliance in- 
stalled and see that they are prop- 
erly applied and controlled, and kept 
in good condition. 


POORLY designed plant may be 

made to give fairly good results 
with careful attention. If the boilers 
are old or are not arranged prop- 
erly to give the results desired, it 
might be possible to add one or two 
new units designed and co-ordinated to 
give high efficiency at moderately 
high generating rates and let these 
new units carry the heavy and fluc- 
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make in principle and prices of many gasoline 
pumps the past few years. We at Clear 
impor- Vision, however, have always adhered to the 
standard adopted many years ago—to build a 
1ccess- pump that wovld frst of all stand up and give 
of the years of uninterrupted service—with price a e! 
1uman secondary consideration. sl 
more For a time the glamor of e xcessive'y low | 
were priced pumps was attractive, but the trade soon , 
vefore, learned that these cheap pumps wre cheap, in i 
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rupted years of service which Clear Vision } 
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‘icated Vision. 
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arged factory in California. Increased production 
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STOP at cleaning economy headquarters! 


'The 4th i 
International 
Petroleum 
Exposition 
OAKITE 
Booths 61-62 
in the Texas Bldg. 


Tulsa | OAKITE PRODUCTS, INC., 42 C Thames Street 


Sept. 24 to Oct 1. 


Oakite Service Men, cleaning special- 
ists, are located in the leading indus- 
trial centers of the U. S. and Canada. 4: 


* 


HAT is where every producer, refiner and 

distributor interested in better, safer and 
more economical cleaning can obtain first 
hand information on cleaning economy. 


What is more, you will see a real working 
demonstration of modern cleaning practices. 
For our Service Men will be there to show 
you how easily and rapidly oil, dirt and 
muck can be removed from salvage parts, 
tools and other equipment the Oakite way. 
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NEW YORK, N.Y. 
(Formerly OAKLEY CHEMICAL CO.) 
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REPRESENTING— 


O. E. FRANK HEATER & ENGINEERING CO. 
Heat transmission equipment 
THREADED PRODUCTS COMPANY 
Liquid level control 
PHILIP CAREY COMPANY 
Insulating materials 
E. B. BADGER & SONS COMPANY 
Corrugated expansion joints 
COCHRANE CORPORATION 
Traps, separators, multi-port valves 
BUFFALO METER COMPANY 
American @& Niagara meters 
FULMER MANUFACTURING COMPANY 
Original ‘“‘WASSON” hammered piston rings 
FRYER GLOBE & SIGN COMPANY 
Glass filling station globes 
WILLIAM J. SWEET FOUNDRY COMPANY 
Non Corrosive Steel Plugs and Castings 


Our engineer is at your service for the development of 
new processes or the improvement of equipment. 


THERMO ENGINEERING CORPORATION 


Manufacturers’ Representatives 


317 Alexander Bldg. Tulsa, Okla. 


tuating part of the plant load while 
the old boilers float on the line carry- 
ing that constant part of the load 
at which they can be most efficiently 
operated. If the boilers are set so 
that the stack temperatures have be- 
come too high with an increase in 
the load, the addition of an econo- 
mizer or air preheater will probably 
more than restore their economy. 

If any appreciable amount of high 
pressure steam is being used for proc- 
ess work where low pressure steam 
would be as satisfactory, it might 
pay to install a back pressure tur- 
bine or engine or a bleeder type tur- 
bine and extract power from the live 
steam in reducing its pressure be- 
fore piping it on to the process work. 

However, rehabilitating existing 
plants is an individual problem, and 
each case must be thoroughly inves- 
tigated before any definite recommen- 
dations can be made. ° 

A properly designed plant will give 
poor results with careless handling 
—a poorly designed plant may be 
made to give fairly good results with 
careful attention—but the properly 
designed plant in its rightful place 
of importance, carefully managed, 
supervised and operated by compe- 
tent men getting good salaries and 
wages, working in well lighted airy 
and clean surroundings, is the one 
that pays the dividends. 


Process Will Resist 


Corrosion, Claim 


Cleveland, O.—In an effort to over- 
come difficulties arising in the con- 
struction of chemical engineering 
equipment, which must be lead-coated 
to resist corrosion, Louis Gross, of 
the Gross Lead-Burning and Coating 
Corp., Cleveland, has developed the 
Gross formula lead coating process. 

This process uses a special formula 
flux which opens up the pores of the 
metal and permits the application of 
a thin permanently adhering coat of 
pure lead upon which further layers 
may be built. The outstanding fea- 
ture is, according to the company, 
that as it is not necessary to use 
other metal to make the lead adhere 
to the surface to be protected, the 
electrolytic and other actions are 
eliminated. 

Where hot solutions are used the 
process resists to a greater degree the 
strains due to contraction and expan- 
sion due to variations of temperature, 
it is claimed. 

Another new development by the 
company is a_ lead-lined drum _ for 
shipping sulphuric and other acids. 
It has been approved by the drum 
committee of the Manufacturing Chem- 
ists Association and by the Interstate 
Commerce Commission, and was made 
in conjunction with the Republic Steel 
Package Co., Cleveland. 

It is claimed that the drum will 
resist very severe mechanical stresses 
as well as heat up to its melting 
point. 
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Necessity Brings in Engineer, lm proving 
Natural Gasoline Manufacturing 


mother of invention” has been re- 
sponsible for the engineering ad- 
vances in the natural gasoline branch 
of the petroleum industry. Through 
necessity, the gasoline business was 
the first to draw into it the engineers 
of the petroleum world, due to the 
rapid increase in production from the 
comparatively recent beginning of the 
business to the present time. For 
example; production of natural gaso- 
line actually increased 381 per cent 
between the years 1918 and 1926. This 
increase is the more remarkable when 
compared with the increase in pro- 
duction of refinery gasoline which in 
the same period was only 273 per 
cent in spite of the fact that most of 
the advances in cracking processes 
took place during this same period. 
This rapid increase in production of 
natural gasoline has brought with it 
a number of “growing pains” which 
have caused considerable distress to 
the business at different times and 
will undoubtedly continue to cause 
distress, more or less frequently, for 
some time to come. 


Tm old adage, “Necessity is the 


While these growing pains have 
been and are very annoying at times, 
yet, I think they can be classed as 
blessings in disguise, as the business 
has always emerged a stronger and 
healthier youngster after one of these 
attacks. 


For instance, the problem of over- 
production brought with it low prices, 
making it absolutely necessary that 
the business of manufacturing gaso- 
line be put on an efficient basis, 
which of course, gave the engineer his 
chance to step in and see if there 
were not some ways to improve 
methods of recovery, both as_ to 
equipment used and the product be- 


_ing manufactured. Some of these im- 


provements are worthy of special no- 
tice. 

In the beginning of the gasoline 
business the recovery plants were 
very crude, using the compression 
method, which consisted in boosting 
the pressure to 200 pounds to 300 
pounds and cooling the gas to as 
low a temperature as possible, thus 
causing the gasoline elements in the 
gas to condense in tanks, from which 
they were drawn off to storage. This 
process was necessarily very ineffi- 
cient and expensive and the product 
recovered was of poor quality, due to 
the dissolving of permanent gases in 
the gasoline, which were responsible 
for the bad name “casinghead gaso- 
line” recognized throughout the refin- 
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ing world during the first few years 
of the business. 

Following this period, most refiners 
refused to use “casinghead” at all and 
as the methods of blending were not 
as well known then as now the nat- 
ural gasoline men found themselves 
in a very bad way, and to protect 
their investment they began to in- 
vestigate to see if it were not pos- 
sible to make a product that would 
meet the demands of the public. As 
a result, the Association of Natural 
Gasoline Manufacturers came into ex- 
istance and the problem of improving 
the product was attacked in earnest. 

The result has been a_ constant 
improvement in natural gasoline un- 
til at the present time all natural 
gasoline is sold according to grades. 
These grades have been changed from 
time to time as methods of manufac- 
turing have improved. On Oct. 1, 
the association will announce new 
specifications which will require all 
natural gasoline to stand the corro- 
sion test as well as to meet a speci- 
fied recovery. 

It is indeed a far cry from the 
wild days of the Ardmore’ and 
Memphis disasters to the day when 
Art. Goebel flew the “Woolaroc” 2,400 
miles across the trackless Pacific, 
from California to Honolulu, using 
straight natural gasoline—where the 
continuous operation of the engine 
meant life, and failure of his fuel for 
even a minute meant certain death. 

All these improvements can _ be 
credited to the skill and endless effort 
of the engineer in the natural gaso- 
line industry, coupled with the faith 
and foresight of the manufacturers. 


The work on improvement of nat- 
ural gasoline has been so successful 
that at least two companies now are 
about to place on the market a fin- 
ished motor gasoline, suitable for all 
automobile and airplane uses. 

The improvements in products have 
been, of course, the direct result of 
better equipment used in gasoline 
plants and better methods of opera- 
tion. 

The old type compression plant, 
making as low as 500 gallons per 
day, has almost disappeared and in 
its place we see the present type ab- 
sorption plant with its almost unbe- 
lievable production of from 50,000 
gallons to as high as 100,000 gallons 
per day. 

Even at the newer absorption 
plant, the engineer has not been con- 
tent to stop but has constantly im- 


*General superintendent, gasoline department, 
Shaffer Oil & Refining Co. 


proved the equipment until we see 
the present bubble type absorber tak- 
ing the place of the old makeshift 
tower filled with steel turnings or 
wood grids and the old _ horizontal 
tank still replaced by the present fine 
and efficient vertical type bubble still 
or the direct fire still. 


VEN the old pipe coils have been 
E replaced to a greater or less ex- 
tent by the modern enclosed type 
coolers. Where we once saw the old 
inefficient line shaft with its count- 
less belts driving pumps and other 
auxiliary plant equipment or the old 
steam pumps, we now see the modern 
and efficient electric generator and 
the individual motor driven pumps and 
auxiliary apparatus. 

In the past two or three years a 
very interesting development in the 
small plant field has taken place and 
we now have the portable and the 
semi-portable plants which can _ be 
placed in a new oil field and gotten 
into operation in considerably less 
time than the old type permanent 
plant. These plants have consider- 
able merit but should not be consid- 
ered as replacing a permanent plant 
except in very special cases. 


The charcoal plant is also a very 
interesting development on a commer- 
cial basis in the past few years and 
bids fair to become a factor in the 
business as time goes on. 

The improvement of quality in 
products has been due probably more 
to improvements in methods of frac- 
tionation of the gasoline than to any 
other one agency. We now have the 
fractionator or “stabilizer” which, by 
heating the liquid to any desired tem- 


erature and by driving the released 


vapors up through a tower where the 
temperature is kept extremely low 
(even as low as 0 degrees Fahr. to 10 de- 
grees Fahr.) the desirable components 
can be recovered and the so-called 
“wild” gases are released, thus giv- 
ing a product of exceptionally high 
gravity and very high recovery 

To sum up the above discussion, it 
can be said that the engineer in the 
natural gasoline business is  con- 
stantly on the alert to find by re- 
search methods by which the recov- 
ery of gasoline from the gas can, in 
the first place, be made more com- 
plete and also methods by which the 
gasoline, after being removed from 
the gas, can be improved in quality 
to keep its place in the present and 
ever increasingly more competitive 
field of consumption. 
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A typical Carbondale Absorption Re- 
frigerating Installation in a large mid- 
west refinery. 












Carbondale Chilling Machines have been 
in service for over 35 years. Their design 
provides for continuous operation, deliver- 
ing a uniform homogeneous distillate 

ready for pressing. 
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Carbondale Heat Exchanger Installation. 
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Nation-wide recognition such as Carbondale refinery 
equipment enjoys is the reward of exceptional refrigerat- 
ing service. Sentiment does not enter into the choice of 
America’s refinery engineers. 


Carbondale equipment is performance-proved. All 
Carbondale equipment is as near perfect as engineering 
skill and experience can make it. That is why so many 
Carbondale installations are still rendering satisfactory 
service, after more than 30 years of practically con- 
tinuous operation. 


Our Wax Plant Equipment Bulletin shows some of the 
many types of Carbondale machines that are serving the 
refining industry. Write for a copy. Have you any 
Heat Exchanger Problems? 





CARBONDALE MACHINE COMPANY 
Carbondale, Pa. 


Branches in Principal Cities 


Carbondale Refrigeration 
<a> for Refiners 
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Application of Automatic Controllers 


To Natural Gasoline Manutacture 


HE field of application of auto- 
matic controllers to the manu- 


facturer of natural gasoline has, 
in the last few years, been greatly 
extended and their value is now very 
well recognized. 

Whenever a process or an operation 
varies, even the slightest amount, due 
to natural changes of operating con- 
ditions, there is very often a _ tre- 
mendous effect, either direct or in- 
direct, on the specifications or cost 
of the finished product. Where these 
conditions exist, a correct type of 
automatic control can be applied with 
the confidence that the uncertainties 
of the human element will be abol- 
ished and that production will be 
greater, and the product more uni- 
form and more economically pro- 
duced. 

Probably the most common type of 
control with which most operators are 
familiar, is the knock-out temperature 
controller. Too high a temperature 
makes for a high end, possibly off- 
color, product; while, with too low a 
temperature, too light a product is 
made, and the chances are that plant 
efficiency has further been reduced 
by keeping the heavy ends in the 
oil with the result that the vapor 
pressure of the oil is materially 
higher. 

The real problem confronting the 
purchaser desiring to obtain the best 
results with automatic control, is 
the compiling of engineering data en- 
abling him to decide what vrozesses 
need to be controlled, to what degree 
thev must be controlled, and the se- 
lection of proper instruments, having 
proper size controlled valves, which 
will enable him to maintain this 
degree of control regardless of vary- 
ing operating conditions. 

Probably the greatest cause of un- 
successful applications of automatic 
control is the lack of information 
necessary to determine the proper 
size of controlled valve which will 
permit the instrument actually to 
maintain the desired control. Flow 
lines are very often tremendously 
over-size and will therefore bear no 
relation whatsoever to the proper 
size of controlled valve. This error 
may be entirely eliminated by furnish- 
ing the instrument company informa- 
tion as to the conditions under which 
controlled valves must be operated in 
order to deliver the desired amount 
of controlled medium. 

Due to the rapidity of changes of 
temperatures. pressures, resistances, 
and flows in the process, caused 
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Emby Kaye, general superin- 
tendent of the gasoline department 
of the Skelly Oi! Co., has been 
a gasoline man since he began 
his active business life, having 
filled virtually every job con- 
nected with the manufacture of 
natural gasoline. He is not yet 
33 years of age. 

After his graduation from 
Harvard with a degree in science, 
and additional work in the law 
school, Mr. Kaye was in the air 
service during the war. From 
the army he became associated 
with the Skelly interests in May, 
1919, prior to the organization of 
the Skelly Oil Co. 

As operator of a physical test 
car Mr. Kaye began by testing 
casinghead gas in the field. Later 
he was an operator at a Skelly 
plant on regular tour, a job of 
which he is proud today. Later 
he was made engineer in charge 
of construction work and was 
superintendent of Skelly’s Wynona 
aqasoline plant when the company 
organized a separate gasoline di- 
vision on March 15, 1922. Mr. 
Kaye was made general superin- 
tendent in charge of the depart- 
ment when it was organized, the 
position he holds today. 


by variation in operating conditions, 
automatic control, in the manufac- 
ture of natural gasoline, is a very 
different problem from ordinary regu- 
lation; and instruments capable of de- 
livering accurate, unvarying control, 
must involve an entirely different op- 
erating principle than is found in 
ordinary regulators, and be capable 
of causing the controlled valve to 
react to a full floating action. By 
“full floating action”, we mean that 
the controlled valve must open to a 
certain opening capable of delivering 
the required amount of controlled 
medium under the existing natural 
conditions, maintain this opening as 
long as conditions remain the same, 
and vary from it only in direct re- 
lation to the changes of condition. A 
controlled valve should never open 
beyond the opening necessary to de- 
liver the required amount of medium— 
or close below this point. 


The most desirable factor in the 
manufacture of a special high grade 
natural gasoline is the maintenance 
of a very uniform, close specification, 
finished product. These specifications 
are the result of many reactions 
encountered in the cycle of the 
process; and in order to fractionate 
from the raw material the proper pro- 
portion of certain hydrocarbons, which 
go together to make up the finished 
product, all of these reactions must 
be uniform. Such uniformity can on- 
ly be maintained by accurate auto- 
matie control of the most important 
reactions. Without it, it is doubtful 
whether high pressure stabilization 
would be at all possible. 


HE first important reaction is in 
a multiple-absorber type of ab- 
sorption plant in the proper proportion- 
ing of the amount of absorbing medium 
per thousand cubic feet of gas. When 
each absorber has its separate com- 
pressors, these compressors, due to a 
uniform speed and uniform intake and 
exhaust pressures. will act as volume 
controllers and deliver constant volume 
to each absorber. If absorbers are 
fed from a common header, volume 
may be controlled by automatic vol- 
ume controllers to each absorber. 
With volume being controlled as 
a result of either of the above meth- 
ods, uniform proportioning of absorb- 
ent may be obtained by automatic 
flew controllers controlling the cir- 
culation of absorbent oil to each ab- 
sorber. The quantity control of 
these two mediums assure the con- 
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tact at all times of the correct amount 
of absorbing medium with the gas, 
so that efficient extraction is obtained 
in each absorber. They permit the 
still to receive a uniformly saturated 
oil. A control of the circulation of oil 
to stills results in uniform flow 
through heat exchangers, and a uniform 
flow from the stills results in a uni- 
form exchange of heat units; and, as a 
result, temperatures and pressures of 
both inlet and outlet, of both lean and 
charged oils, are very constant. 


In a plant which the writer’s com- 
pany recently installed, it was found 
absolutely impossible to obtain, with- 
out automatic controllers, accurate dis- 
tribution of gas and oil going to and 
from five bubble type absorbers and 


three separate distillation units. The 
distillation and absorption units were 
out of balance nearly all the time, 
and the production varied over 25 per 
cent. The easy-going “efficiency” in 
distribution of gas and absorbent in 
the baffled type of absorber, is ab- 
sent in the bubble type. It was 
only after the installation of the flow 
controllers by representatives of the 
Foxboro company that efficient con- 
trol was established, and the maximum 
production of a uniform product ob- 
tained. 


HIS brings us to the still or frac- 
tionator where the desirable hy- 
drocarbons are separated by accurate 
control of steam supply to maintain 
constant temperatures and pressures. 
The combination of all of the above 
controls results in the flow of quite 
uniform hydrocarbon vapors at uni- 
form velocities and under uniform 
pressures through the final  frac- 
tionator; and, for these reasons, in 
order to maintain a surprisingly uni- 
form specification final product, it is 
only necessary to accurately control 
the temperature of overhead vapors. 
The knock-out or dephlegmator 
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Interior of pump house at Skelly Co.’s natural 


gasoline plant on the 


Shaffer ranch in the Pan- 


handle of Texas. At this plant three motor 


driven 


centrifugal pumps are drawing mineral 


seal oil from the same absorbers with the aid of 


flow controllers. 


In the background at the left 


are recording meters which are measuring the 


three 


temperature in every gasoline plant 
today, is controlled by an automatic 
thermostatic control valve. 

Due to the wide variation in de- 
signs of natural gasoline plants, it is 
impossible to say just what processes 
should be _ controlled automatically, 
but a preliminary analysis of the 
plant will show what reactions are 
most likely to be affected by changes 
of power, supply, demand, or at- 
mospheric conditions. But it will be 
conservative to say that whenever an 
important part of the process shows 
a possibility of being affected by some 
probable variation, the cause of such 
variation should be counteracted by 
the application of an automatic con- 
trol. 

Very often the result of a varia- 
tion tends to exaggerate the original 
variation and the system is_ thus 
continuously out of balance and auto- 
matie control is absolutely essential 
to maintain balance. The _ reaction 
of a heat exchanger offers a very 
nice example of such a_ condition. 
We will assume that the flow of cold 
oil to a heat exchanger has been mo- 
mentarily yveduced. Assuming that 
the supply of hot oil has remained 
constant, the result will be that the 
temperature of the outgoing charged 
oil has been increased. Thus, an 
increase in temperature will cause a 
greater amount of vapors to be gen- 
erated within the heat exchanger (a 
condition often described as gas pock- 
ets), which will offer a greater re- 
sistance to flow—thus building up a 
back pressure which, in turn, tends 
to further reduce the flow of in- 
coming charged oil, resulting in a 
further increase of vapors and thus 
a further increase of resistance to 
flow. 

This condition could not reverse it- 
self until the flow of incoming hot 
oil was sufficiently reduced to elimi- 
nate the generation of excessive 


streams of oil. 


amounts of vapors, permitting less 
resistance to flow and an_ increase 
of the flow of charged oil. With this 
increase in the flow of charged oil, 
the outgoing temperature will be re- 
duced, resulting in a decrease of 
vapors, a decrease of resistance to 
flow, and an excessive increase in 
flow. It becomes apparent that the 
reaction is now unbalanced on _ the 
other side and the results of varia- 
tion always tend to exaggerate the 
variation; thus, the automatic con- 
trol of flow, which is, of course, in- 
dependent of changes of pressure, is 
the only means that will absolutely 
insure uniform reactions of heat ex- 
changers. 


HERE are types of control ap- 

paratuses which simplify opera- 
tions in a gasoline plant and which 
enable the manufacturer to operate 
with a minimum crew without over- 
taxing it. Today, in an up to date 
plant, boilers are equipped with level 
controllers, so that only a given gauge 
(as desired) may be constantly main- 
tained. Control valves on gas lines 
furnishing fuel to the boilers, and 
operated by the pressure in the boiler 
(as desired), increase or diminish the 
flow of fuel according to the call for 
power made upon that boiler. With 
reasonable occasional observance on 
the part of the operator, the boiler so 
equipped will take care of itself. A 
fire still is similarly “made safe”, but, 
in this case, the temperature of the 
oil in the still governs the action of 
the controlled valve. 

In recent plants of the writer's 
company, level controllers have been 
installed in hot wells receiving the 
overflow from engine jacket coolers. 
When a predetermined level is reached, 
a switch is closed and an electrically 
operated pump picks up the water 
and throws it over cooling towers. 
No longer is there a cause for losing 
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BUDA 


—the accepted oil field power unit will be ex- 
hibited at our own booth during the Petroleum 
Show at Tulsa. You will also see BUDA’S in 
the booths of many manufacturers—for BUDA 
POWER is used in fifteen types of oil field 
equipment. 


THE BUDA COMPANY 
Harvey, (snis*%) Il. 
311 - East Second St., TULSA, OKLA. 


The standing of BUDA POWER in the oil fields is in- BUDA users — (we'll be pleased to send you a list of 

dicated by the roll call of successful manufacturers them) — will tell you that BUDA means reliable power 

who use BUDA engines and power plants in such 1 ; BUDA ‘ d 1 

equipment as: at low cost operation. DA engines and power plants 
Pumps, Arc Welding Sets, Compressors are made in nine sizes, ranging from 20 to 150 Horse 
Ditchers, Generators, Drilling Machines, Power and operate on natural gas or gasoline. 
Gasoline Plants, Trucks, etc. 
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67-68 
69 and 70 
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= PH 


Write for specifi- — Be sure to see 
cations and other = BUDA JH-6 Com- 
information. Let Rot! pressor Engine, 
us confer with : 150 H. P., for 
you as to how eis handling large 
BUDA can best ee ee compressors for 
serve you. flowing wells. 


DO NOT FAIL TO SEE BUDA’S DRILLING EQUIPMENT DURING THE 
EXPOSITION. Most powerful—most completely equipped mechanically— 
and capable of performing work no other gas or gasoline engine will handle. 
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water or for having it run over 
the floor because a certain pump failed 
to “pick-up”. 

The pump which fills the reserve air 
tank for starting engines is operated 
by an automatic switch so that the 
compressor goes on and off without 
personal attention—whenever the pres- 
sure on the tank is below a desired 
point. 

The hit or miss control of essential 
reactions in a gasoline plant is no 
longer the rule. It is strictly “out 
of tune” with modern development, 


and economically cannot be justified. 
It is as reasonable to try to operate 
a natural gasoline plant without 
automatic controller as it is to op- 
erate an ocean steamship without a 
compass. Few do. In the writer’s 
judgment, there is no other one thing 
that has done as much to bring the 
modern natural gasoline plant to its 
present high state of efficiency and 
to so relatively low a labor cost, 
considering the multifarious processes 
and reactions, as has the development 
and adaptation of automatic control- 


lers of the various kinds now on the 
market. 

The scope of this paper will not per- 
mit detailed discussion of the ad- 
vantages of automatic control in con- 
nection with all of the reactions in- 
volved in the manufacture of gasoline, 
but the writer is positive that the 
engineering departments of the vari- 
ous instrument manufacturers are in 
a position to discuss every reaction in 
complete detail, and _ their service 
divisions are as capable of giving prac- 
tical form to their discussions. 


Waste Heat Utilization in Compressor Plants 


HE purpose of this paper is to 

point out the causes for the 

awakened interest in the com- 
pression gasoline system during the 
past year when it was considered in 
a state of obsolescence. Also, to show 
that one of the two causes of the 
awakening, namely the stabilizer, af- 
fords a means of utilizing compressor 
plant waste heat, thereby greatly in- 
creasing the economy of such a plant. 

During the past six years prac- 
tically all of the gasoline plants in- 
stalled in this country have been of 
the absorption type; a condition re- 
sulting from the discovery that the 
original compression method of ex- 
traction was only adequate and com- 
mercially efficient when used in han- 
dling gases containing upward of 2 
gallons of gasoline per 1000 cubic 
feet of gas. The less volatile, and 
hence superior product, obtained in the 
early absorption plants by the simple 
process of weathering the enriched 
oil prior to distillation, was perhaps 
the most convincing argument in fa- 
vor of the new system. 

In this the refineries aided great- 
ly by a prompt expression of prefer- 
ence for the new natural product gas- 
oline over that of the compression 
plant blends of wild casinghead gaso- 
line and kerosene. 


HE demand for a stable natural 
gasoline on the part of the re- 
finers did not stop with the product 
obtained from the absorption plant of 
a few years ago. The necessity for 
the removal of all so called fixed 
gases from natural gasoline brought 
forth and developed numerous methods 
of gasoline fractionation. Absorp- 
tion plants in which the product re- 
ceives its final processing in a _ sta- 
bilizer enjoy the returns on an in- 
creased volume of marketable gaso- 
line, together with a _ product for 
which there is always a demand and 
a preference. 
The gas-lift system of increasing 
or maintaining production from oil- 
wells has recently created a new de- 
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By F. L. Kallam 


F. L. KALLAM 


Mr. Kallam is research engineer 
with the Southwestern Engineer- 
ing Co., Los Angeles. Graduate 
of Stanford University in mechan- 
ical engineering. He received wide 
shop experience as special appren- 
tice with Hendy Iron Works, Cali- 
fornia Iron Works and other com- 
panies. Later he was engaged in 
field work with the Associated 
Oil Co. and as construction engi- 
neer with the Shell Co. of Cali- 
fornia and the Pan American 
Petroleum Corp. He has had ex- 
perience in design, construction 
and operation also with the Cali- 
fornia Gasoline Co., Southwest 
Gasoline Co., Signal Gasoline Co. 
and Mutual Gasoline Co. 
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mand for high pressure circulating 
gas. This demand was met during 
the past year by the installation of 
numerous compression and gas-booster 





plants of various capacities. While 
such plants were built primarily for 
the purpose of well-blowing, it was 
soon found that considerable gasoline 
could be extracted from the re-cycled 
gas; in fact, in some cases the re- 
moval of this condensate was im- 
perative to operation during the win- 
ter. Thus, by the addition of con- 
densers, accumulators and_ storage- 
tanks the gas-lift station became also 
a compression gasoline plant, and by 
the same means, the oil producer be- 
came a gasoline manufacturer. 

The latter is not always the most 
desirable arrangement. Where facil- 
ities are available, it would appear 
more desirable for the producer to 
receive high-pressure dry gas from 
the gasoline manufacturer, who in re- 
turn would receive the enriched gas 
for further treating. Such an ar- 
rangement should work out to the 
mutual benefit of the parties in- 
volved; the manufacturer could carry 
on high-pressure absorption with its 
accompanying higher yields, and the 
producer would gain materially from 
the better gas service furnished by 
large central stations, which service 
would relieve the producer from in- 
vestment in the gas pumping equip- 
ment. 


‘HERE are times and conditions, 

however, when such a plan is not 
feasible, and it becomes necessary to 
install a compressor station for the 
delivery of the high pressure gas. 
As the life of a gas-lift station is 
somewhat indeterminate, it is ad- 
visable to include with the original 
equipment the apparatus necessary to 
convert the station into a compres- 
sion plant rather than install an 
auxiliary absorption plant. 

This is certainly true in_ cases 
where the gas contains one and one- 
half gallons or more of gasoline per 
1000 cubic feet of gas, in spite of 
the relative lower extraction efficiency 
for the compression system at low 
gasoline contents. 

(Continued on Page 222) 
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(Continued from Page 218) 


A stabilizer installed in such a com- 
pression plant is no less_ effective 
then when used in connection with the 
oil process—permitting control of the 
product in exactly the same manner 
as in the case of the absorption plant. 
Thus the rejuvenation of the com- 
pression system may be attributed to 
the stabilizer, and to the demand for 
high-pressure circulating gas. 

In the present types of stabilizers, 
steam is required in the kettle at the 
base of the fractionator, although the 
tower temperature gradient may be 
controlled by the admission of high 
compression liquid at the top. As 
practically all compression _ stations 
are gas-powered, the requirement for 
steam in the stabilizer makes neces- 
sary the installation of boilers. The 
steam boiler, being more or less for- 
eign to such stations, as well as a 
fire hazard, is regarded as a menace. 
By the employment of certain ap- 
paratus and technology, it may be 
possible to eliminate the conventional 
boiler plant altogether. 


T IS generally considered that a 

steam-turbine power-plant, operat- 
ing with all the modern heat-saving 
devices is a very efficient plant when 
a thermal efficiency of 18 per cent is 
obtained. This performance is equiv- 
alent to 14,100 B.t.u.’s per brake- 
horsepower-hour. With the combus- 
tion-engine this efficiency is much in- 
creased, for here combustion takes 
place inside instead of outside the 
working cylinder. Thus with the gas 
engine an efficiency of 20 to 28 per 
cent may be obtained, while in the 
case of the high compression oil en- 
gine the figure increases to 30-34 
per cent. This represents approxi- 
mately 10,000 B.t.u.’s and 7,500 B.t.u.’s 
per brake-horsepower-hour respective- 
ly. In cases where low-pressure steam 
is used for process work, however, 
the steam plant can readily reach a 
thermal efficiency of 40-50 per cent, 
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putting itself beyond competition of 
either the gas or oil engine. 


Considering the average gas en- 
gine employed in the gasoline com- 
pression plant, probably 25 per cent 
of the heat value of the fuel is 
transformed into useful work in pump- 
ing and compressing the gas. Another 
35 per cent is lost in the heat car- 
ried away in the jacket-water, and a 
nearly equal amount in the exhaust 
gases. 


OW if these heat losses could 

be recovered entirely, or in part, 
and utilized in the plant, considerable 
economy could be effected; for the 
engine thermal efficiency would then 
be in the range of 40-90 per cent. 
The stabilizer thus provides means 
for the utilization of the waste heat. 
A second possibility in the employ- 
ment of steam generated by the ex- 
haust gases is in producing engine 
cooling-water make-up; this would be 
particularly desirable in localities 
where the water supply is unfit for 
use in engine jackets. 

European countries are far ahead 
in methods of waste-heat recovery, al- 
though in recent years the use of 
steam boilers for the recovery of the 
heat in waste gases, as practiced in 
connection with cement kilns, open- 
hearth steel furnaces, coke-ovens, etc., 
has become common in this country. 
The utilization of engine exhaust 
gases has not, however, made much 
advance. 


In a number of eastern oil en- 
gine installations the warm jacket 
water has been used for both process 
work and building heating, while in a 
few instances, a portion of the jacket- 
water has been evaporated by the 
hot exhaust gases and used for proc- 
ess steam. In these latter cases 
where a steam generator was em- 
ployed upon the exhaust, the engines 
were compelled to operate against a 
back-pressure of from 2 to 3 pounds, 
with no particularly detrimental re- 













GAS ENGINE >. 






sults. A natural gas engine should 
not be expected to operate satisfac- 
torily against any such back pres- 
sures, however. 


ASTE-HEAT boilers have been 

known to recover as high as 38 
per cent of the heat value of the fuel 
fed to the primary furnace. Such 
boilers, handling waste gases at ap- 
proximately 1200 degrees Fahr., must 
be so designed that intimate contact 
is obtained between the gases and 
the heating surface without exces- 
sive draft losses. In practically all 
cases induced draft has been resorted 
to, which from a_ consideration of 
economy limits the gas velocities to 
about 4000 feet per minute. 

Such velocities, when combined with 
a properly arranged heating sur- 
face, has been found to be quite sat- 
isfactory in breaking up the stream- 
line-flow tendency of the gases, re- 
sulting in a high heat transfer rate. 
Many waste-heat boilers are heavily 
penalized in net-return, however, by 
the excessive power required to main- 
tain draft; which energy should not 
exceed 3-6 per cent of the boiler out- 
put. 

As with any type of boiler, the 
surfaces must be kept clean at all 
times if the maximum economy is to 
be obtained. This is one of the 
troublesome problems in connection 
with ordinary waste-heat boiler in- 
stallations and means must _ be 
provided for the frequent removal of 
the dust and soot. While trouble of 
this nature has been experienced in 
exhaust heaters, using the exhaust 
from oil engines, it has been more 
pronounced in connection with en- 
gines of the 2-cycle type. Little dif- 
ficulty should be encountered from 
this cause when using the exhaust 
gases from a natural gas engine. Also, 
the exhaust from such an engine is 
free from abrasive particles, such as 
found in cement kiln waste gas, so 
that precautions are unnecessary to 
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prevent cutting or deterioration of the 
heating surface from this source. 


Several European builders have 
installed boilers of the locomotive 
type in which the end boxes have 
been of cast-iron separated by steel 
tubes. The hot engine-exhaust gases 
pass through the 2-inch tubes. The 
jacket water from the engine fur- 
nishes the feed-water to the boiler, 
which is introduced into the latter 
by means of an injector. Steam is 
generated at from 100 to 150 pounds 
gage. 

The following is the report of a 
test made in 1910 on an installation 
such as described; the engine being 
a 1500-horsepower double-acting, blast- 
furnace engine: 


H.P. developed (brake) .......... 1290 
Area of exhaust heater sur- 
face Sq. ft. ...rrcrccccccccsecesreoerees 1620 
Heat consumption, B.t.u. per 
DP.B.p.AY, — ..ecsceee seoerccssceesssecsesoees 10080 
Steam produced, pounds. per 
Baie scasas scence cnmncncsoesuremmsbaooperieees 2405 


Steam pressure, pounds sq. in. 102 
Percentage of waste-heat util- 


ROMO cust Socababcteueiabertcnesrorena bse 30 
Temperature of feedwater, deg. 
BIMAIAG.. -ccuccacbapusssvuansecabesvaboabeomooesence 104 
Temperature gas from engine, 
deg. Fahr. ...........cccccssssccsssseeee 842 
Temperature gas from heater, 
GOR: TORR. occsscocsecsespesenscscsesseiss 518 
Boiler H.P. developed .............. 70 


The steam generated by this waste- 
heat equipment was used in a turbo- 
generator and effected an increase of 
13 per cent in total power output of 
the plant. 


SIMILAR utilization of the 
waste gas from several engine- 
generators was reported in this coun- 
try during 1925. A test of this in- 
stallation gave the following figures: 
Total heat to engines, B.t.u. 
WOOP TAPS. sacssesesscinceszcssevescntate 50,524,000 


Total heat in exhaust, B.t.u. 
RP OMT os steacccseccstissesssees oe 19,000,000 
POP MORE ~cccscetineciernmncanter: 38 © 


Temperature of exhaust gas, 
MP RAS sscscessvscsexkerienster 

Heat convertible in waste-heat 
boilers, B.t.u. per hr. .... 9,500,000 

Boiler H.P. available per hr.....279.4 


1000 


Exhaust heat from _ engines 
eT 6.5 
Total steam generated, B. H. P. 
BEE INED NIU scien ccosenpibonscccsesasee 57,000 
HES MOP ORBEA. occscssccsccssonccresese 19 


As can be seen from the above 
table, only one-sixth of the heat in 
the exhaust gas was utilized at the 
time of the test. This was later in- 
creased considerably by the installa- 
tion of greater boiler capacity; the 
boiler surface being merely coils of 
tubing placed in the exhaust mani- 
fold. Water from the engine jackets 
at 145 degrees was used for feed- 
water. 

These two brief tests are presented 
to help show that the recovery of 
waste heat from large gas and oil- 
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engines has been practiced commer- 
cially for a number of years, and 
that it has proved to be practically 
free from mechanical trouble as well 
as being very economical. With en- 
gines of the type referred to it is 
safe to assume that between 1.5 and 
2.5 pounds of steam can be generated 
per hour for each brake-horsepower 
developed. In practice this steam 
has been generated at pressure rang- 
ing from 65 to 170 pounds gage. 


Turning now to the natural-gas- 
engine as used in compressor-plant 
practice it may prove interesting to 
consider their waste-heat recovery 
possibilities. A typical 160-horse- 
power duplex gas-engine running at 
200 r.p.m. was exhausted through a 
Southwestern heat-exchanger, contain- 
ing 144 square feet of heating sur- 
face. Water from the engine jackets 
was circulated in three passes through 
the %-inch tubes counter-current to 


the outgoing exhaust gases. A _ test 
of this unit follows: 
Heating valve of gas, B.t.u. 
DOP OU. IU secesscstsserecsessecserecsasass 880 
Gas consumed by engine, cu. ft 
OP URES. ssstectecdcierarceeepiensionteaave 1820 
Volume of exhaust gases, cu. ft. 
ROR CHIT S| cS scisececreseceneeweescseeereeee 65000 


Velocity of exhaust gases to 
Exchanger, Ft. per set......... 1320 

Velocity of exhaust gases 
from exchanger, Ft. per sec.....885 

Pressure of exhaust gases at 


ENG I IE casccssccsccesssteacccaseseh 0.75 
Temperature gas to exchanger, 

GOS AIURNE Sscccsnsin ccisusevcaiescosssxcens 1080 
Temperature gas from ex- 

changer, deg. Fabhr. ................ 174 
Water circulated, G. P. hr. ....1242 
Water velocity through ex- 


changer, {t. “per  S€C.s...cc00e! 0.43 
Temperature water to engine, 

deg. Fahr. 
Temperature water from engine 

to exchanger, Deg. Fahr.......... 117 
Temperature water from ex- 

Ghanwer, dee. Har. ......ccsiscscceeee 164 
Heat Balance: 
Total heat to engine, B.t.u. per 

BAD -soansvoee eadecneosen acc eeeeese 1,601,600 
Heat converted to power, per 

cent 
Heat in jacket water, per cent. 34.3 
Heat recovered by exchanger, 


POR OIG os issssvccsscsctccsisnattectesteotecans 30.4 
Radiation & unaccounted for, 

PBL GING oasicccsssases savtsssccnseceiesestecat 9.8 
B.t.u. required by engine per 

ING MIN. -bissivialsusniiconseastilssieciamsall 10,010 
Heat transfer in exchanger, 


B.T.U. sq. ft M.T.D. hr.........10.9 


SSUMING that the water from 

the exchanger at 164 degrees 

can be used to advantage, the thermal 

efficiency of the combined engine and 

exchanger is 90.2 per cent. Or in 

other words, the use of this ex- 

changer made it possible to recover 

75.7 per cent of the heat lost in the 
escaping exhaust gases. 

The heat transfer obtained with 


this exchanger under conditions of the 
test was exceedingly high, being of 
the order of 10 B.t.u. per square foot 
per hour per degree mean temperature 
difference. This is considerably above 
the usual transfer rates given in lit- 
erature, and the water velocity was 
under % foot a second, which is much 
less than general practice. 

The arrangement of the heating 
surface, besides being new and clean, 
was such that the gas was forced 
into maximum turbulence, or tum- 
bling stage, thereby reducing to a 
minimum the thickness of the _ in- 
sulating gas film on the outside of 
the tubes. 

Despite this very turbulent gas 
flow through the heater, the pressure- 
drop was of small magnitude, result- 
ing in a back-pressure at the engine 
of less than 1 inches of mercury. 
The gas flowing across the tubes re- 
sulted in numerous changes of flow 
direction which, coupled with the 
gradual diminution of gas _ volume, 
caused a muffling action that re- 
duced noise to a minimum. 


AD this engine been arranged 

for steam generation, and the 
75 per cent of the total heat in the 
exhaust, or 487,000 B.t.u.’s per hour, 
utilized for this purpose, there would 
have been available 487,000/33,479 or 
14.5 boiler horsepower. Assume now 
that in the average compressor-plant 
the stabilizer requires steam at 50 to 
100 pounds gage, and in the pro- 
portion of 0.25 pounds to 1 gallon 
of raw gasoline treated. 

Applying the 14.5 b.h.p. available 
from a 160 h.p. gas engine it would 
be possible to treat (14.5 x 34.5) 
(.907) /0.25 or 1814 gallons. This fig- 
ure is based upon the engine run- 
ning at full-load. At less than full- 
load the fuel rate of the engine is 
increased and the heat recovery rate 
increased; that is, there would be 
more heat available per engine horse- 
power. 

While there are a number of fac- 
tors to be considered in the success- 
ful utilization of gas engine waste 
heat, one of the most important is 
the engine load. If this is constant, 
the exhaust temperature will also be 
constant, giving a constant mean- 
temperature-difference between the 
water to be evaporated and the hot 
gases. If the load is variable, how- 
ever, the mean-temperature difference 
will vary, and at times will be smaller 
than at others. Under such condi- 
tions it will be necessary to select 
the steam-pressure for the lowest 
temperature-difference and design the 
heating surface accordingly. 

Although the principal purpose of 
this article is to call attention to cer- 
tain heat losses in compression and 
gas-booster stations, it may be _ in- 
teresting to present briefly a_pos- 
sible recovery method. The _prob- 
lem in the gasoline industry is ren- 
dered somewhat difficult by the small- 
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sized power units in service. This 
results in a large number of units in 
any one plant. In event that a 
heater, or boiler, is applied to each 
engine, considerable manifolding is 
eliminated. European practice is to 
use one central recovery unit em- 
ploying manifolds to each power unit. 
Probably each method has some 
merit. 

The illustration shows a_ scheme, 
using the unit system, for producing 
steam for a stabilizer. This plan 
does not consider the use of jacket 
water, because of the large amount 
of piping required to make _ the 
change-over in an existing installa- 
tion. 

The make-up water for the system 
would enter the separator tank, the 
level in which would be controlled by 
a conventional level control valve. 
This valve would also control the out- 
let from the tank into the pump suc- 
tion. The pump, which may be a 
centrifugal, would handle the feed 
water to all the units, the distribu- 
tion to each being governed by the 
aid of meters or other means. 


, 


HE steam generating unit for each 

engine would contain the amount 
of heating surface necessary for the 
conditions of operation. These genera- 
tors would be so designated that both 
inside and outside of the tubes would 
be accessible for cleaning. Feed water 
would be pumped through these heat- 
ers or generators into the separator- 
tank. Starting this system with cold 
water would require some little time 
before pressure could be built up 
in the lines, but eventually steam 
would accumulate in the separator or 
flash tank. 

When steam pressure is raised to 
the desired point the automatic 
check on the separator tank opens 
and allows steam to pass to the heat- 
ing coil in the stabilizer kettle. Here 
the steam gives up its heat to the 
gasoline, and after condensing, passes 
through the usual condensate trap. 

Assuming that steam is generated 
at 90 pounds gage, the temperature 
of this condensate might possibly be 
328 degrees. By allowing this con- 
densate trap to discharge into the 
pump suction, the temperature of the 
feedwater is very materially raised, 
being only a few degrees lower, than 
the temperature of saturation. By 
proper design it would undoubtedly be 
possible to dispense with the con- 
densate-trap. Such a recovery sys- 
tem should operate with a minimum 
of maintenance and at the same 
time, show an excellent economy. 

The writer desires to take this op- 
portunity to publicly thank Mr. C. O. 
Sandstrom of the Southwestern Engi- 
neering Corp. for his able assistance 
in preparing this article. 
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Transportation Chief Difficulty 


In South American Operations 


By BP Edgar Pew* 


HERE are many handicaps in 

| connection with carrying on oil 

operations in foreign countries, 

all of which must be solved before 
these are made to succeed. 

First there is the question of sup- 
plies and equipment. In the same 
work done in the States, materials 
and equipment of all kinds, and to 
meet the requirements of each par- 
ticular operation, are generally avail- 
able or can be easily obtained with- 
out loss of time. 

In foreign operation the needs of 
equipment and supplies must be fore- 
seen and much larger stocks car- 
ried by the operators. This is es- 
pecially true in Venezuela and some 
other South American countries, both 
because of the great distance from 
supply centers and for the fact that 
the concession rights acquired by the 
operators permit them to bring in, 
free of duty, all equipment and sup- 
plies. 

The supply companies, not being 
able to use these exemptions cannot 
carry in that country their usual 
warehouse stock which they would 
otherwise do. 


OMPANIES operating in Vene- 

zuela and other South American 
countries also usually have to pro- 
vide their own machine shops as 
there are no shops doing a general 
business for the public and _ with 
equipment for oil field work. 

Second: transportation in South 
America is also done largely by the 
operating companies. This applies to 
materials and to oil. In Venezuela 
the oil fields are around Lake Mar- 
acaibo and transportation of material 
via water is had either directly to 
the scene of operations or to within 
a few miles of the same. Motor 
boats, operated by gasoline engines, 
and larger boats driven by oil en- 
gines of the Diesel type, afford the 
means of transportation both of em- 
ployees and of materal. Airplanes 
and hydroplanes will probably be used 
in the near future for quick travel 
in these operations. 

Oil produced in the Maracaibo 
Basin is transported in shallow draft 
tankers to deep water loading ports. 
These draw not to exceed 12 feet of 
water and carry from 12,000 to 20,000 
barrels. 

Access to interior operation located 
back from the lake from one to 50 
miles is a more difficult proposition. 
This has been solved in the case of 
developed properties by the construc- 


*Vice President, Sun Oil Co. 


tion of narrow-gauge railroads as at 
Mene Grande and El Mene. 


In wildcat wells the transporta- 
tion from the lake to the _loca- 
tion is frequently one of the great- 
est items of expense, and is done by 
the use of truck, or in more un- 
favorable areas by tractors. Much 
of the territory to be covered is 
through a jungle country and on ac- 
count of the large amount of rain- 
fall and the thick vegetation, roads 
are generally in a terrible condition. 
Rains are of daily occurrence for 
9 and sometimes even 12 months of 
the year in this jungle territory. 


OWER for field operation is had 

by the use of both oil and gas. A 
project for the electrifying of the 
fields along the east side of Lake 
Maracaibo was being considered in 
March of this year, and this will 
probably be available within the next 
few months if it has not already 
been completed. This will take care 
of the operations in La Rosa, La 
Benita and Laguinillas. 


Communications between the field 
work and offices of the companies 
is very inadequate and _ unsatisfac- 
tory. There is practically no  pub- 
lic telephone systems, and telegraph- 
ing is slow and unsatisfactory. Wire- 
less telephonic communication would 
be ideal and this will be resorted to 
as soon as permitted by the Gov- 
ernment. 


The rotary system of drilling is 
used almost exclusively in Venezuela, 
and drilling conditions encountered do 
not differ greatly from those in parts 
of south Texas and Louisiana. The 
same equipment is used and except- 
ing for the handicaps incident to any 
foreign work results are very much 


the same. Native, American § and 
English labor is used. The skilled 
labor is almost wholly from the 


States and England. 


Health conditions are those _inci- 
dent to any tropical operation, but 
good medical staffs and hospital fa- 
cilities, practically all of which are 
supplied by the operators, are over- 
coming these natural handicaps. Other 
than the problems of supplies, trans- 
portation, communications, and those 
suggested by the general tropical con- 
ditions, all of which create their hand- 
icaps mostly against the speed of 
operations, there are no conditions or 
engineering difficulties that might not 
be encountered elsewhere. The meth- 
ods of operation are similar and the 
skilled labor used is transferred most- 
ly from the States. 
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SEVEN CLARK VER 
in a single Mid-Continent 


returned to the Tidal booster station pictured 
opposite and is pumped back 9 miles into old 
wells, where it is stored for future use. 





The Clark vertical is quickly set up at the well 
location, a Big advantage in properly applying 
air and gas to flowing wells, as authorities on 
this method emphasize the importance of put- 
ting on pressure while the well is sufficiently 
headed. The vertical is ruggedly built, and 
therefore dependable for continuous operation 
over allong period. The engine driving the 


compressor is the same as required for founda- 
tions. See this new compressor, as well as other 
: recent Clark developments, at the Petroleum 

5 _ Exposition, where they will be shown on lot A. 
The Tidal-Osage Oil Company installed 7 Clark Bros. Co., Olean, N. Y. Mid-Continent 
Clark vertical compressors in their Shidler, branch and warehouse at 125 W. First St., 
Oklahoma, booster station for a unique pur- Tulsa, Okla. Other warehouses at McCamey 

’ and Sweetwater, Texas and Artesia, N. M. 
pose. When the wet gas, which they sell to Also Smith, Booth, Usher Company, 228 S. 
another Mid Continent manufacturer, has been Central Ave., Los Angeles and 50 Fremont St., 


denuded of its gasoline content, the dry fas is San Franci<co. 


‘The CLARK exhibit at the Petroleum Ex: 
position offers an opportunity to study at _ 
first hand the following CLARK products: 


WKCLARK~, 


~COMPRESSORS 
DRILLING ENGINES 
PUMPING ENGINES 


\BE SURE TO SEE THEM’ 
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The seven Clark 
Vertical Compres- 
sors shown here 
were recently in- 
stalled for a gas 
booster station by 
the Tidal-Osage 

Ofi Co;, at 
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N OUR natural gasoline industry 

the cooling problem is of primary 

importance. Of all the gasoline 
extraction and gas compression plants, 
each one has to meet the cooling prob- 
lem. If it is possible for us to im- 
prove any of the efficiencies involved 
in the cooling problem, then it is 
possible to decrease cooling installa- 
tion costs and thereby decrease our 
plant costs. 

As an illustration of how plant 
costs can be effectively lowered, it 
may be said that the average cost 
of a gasoline plant five years ago 
was about $10 per gallon of rated ca- 
pacity, whereas now, we are able to 
complete a plant for’ similar service 
for $5 per gallon of rated capacity. 
With such a saving in cost, and other 
things being equal, the plant will 
now pay out in half the time that 
was formerly required. The differ- 
ence in the two costs is now being 
turned into net earnings, or profit. 
Due to improved methods or greater 
efficiency developed in the _ older 
methods, it is believed that plant 
cost will continue to be on the decline. 

In the average plant the invest- 
ment in cooling equipment amounts to 
about 20 per cent of the total plant 
cost. Of equal importance to reduced 
installation costs is the difference in 
production which may be attributed to 
the better resultant cooling of an 
adequate cooling system, as compared 
with another cooling system which is 
not so good. 

The gain in production which we 
are entitled to receive whenever we 
have the proper cooling system, is 
again reactive on the plant net earn- 
ings, or profits, and the better cool- 
ing system will earn the greater 
profit. 

To summarize the whole cooling sit- 
uation briefly: 

1—We must have an _ adequate 
cooling system to assure us of the 
maximum production. 

2—We should endeavor to design 
our cooling system so that it will 
perform so as to give us the max- 
imum production with the least in- 
stallation and operation cost. 


OOLING by refrigeration is 

rather expensive, and its use in 
connection with gasoline plants is 
rather limited. Another method of 
cooling, which is excellent, is the use 
of natural cold water, such as river, 
or ocean water. Unfortunately, we 
cannot all be located near such 
sources of cold water, and if we were 
so situated, we would probably have 
to contend more or less with severe 
corrosion and scale. Another method 


Cooling in Natural Gasoline Plants 


By F. A. Earle Lowell 





F. A. EARLE LOWELL 


Mr. Lowell was graduated from 
the United States Naval Academy 
at Annapolis, class of 1921 and 
served as mechanical engineer in 
the producing department of the 
Standard Oil Co. of California 
until 1924. At present he is su- 
perintendent of operation in the 
gas department of the Pan Amer- 
ican Western Petroleum Co. with 
headquarters at Los Angeles. He 
takes an active interest in the af- 
fairs of the California Natural 
Gasoline Association. 
UU LPL Lee Ee 


WUUDNLAUEA AVAIL TUNED TOUTE DATE 


question, except in extremely cold 
climates, is the placing of cooling 
coils in the air and, without circulat- 
ing water over them, securing a trans- 
fer of sensible heat from the coils to 
the air. 


The only practical way to obtain 
our cooling is to cool water by ex- 
posing it to the air, and then to use 
this cold water for cooling whatever 
else we may desire. 

The first problem for us to con- 
sider is the cooling of water. There 
are a number of different ways of ac- 
complishing this end, namely, by 
spray pond, spray tower, deck tower, 
and the forced draft tower. The two 
most recognized methods of cooling 
water are probably the spray tower 
and the deck tower methods. There 
are several good makes of deck 
towers on the market, so that we 
know a great deal about the per- 
formance of such towers. The defi- 


of cooling which is also out of the nite performance of spray towers is 
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not so well known, but it is believed 
that a very efficient tower of this 
type can be built. 

As already stated, the first problem 
is the cooling of the water. It is nec- 
essary to choose the water tempera- 
tures to and from the tower as well 
as the quantity of water over the 
tower. It is possible to vary the 
concentration of water in different 
parts of the tower and thereby ob- 
tain final water temperatures over 
quite an extensive range. In other 
words, we may circulate 100 gallons 
per minute of water over the top of 
a tower at 90 degrees Fahr. tempera- 
ture. It is cooled to 70 degrees Fahr. 
by the time it reaches the basin. 


OW, if we circulate a quantity 

of 150 gallons per minute of 90 
degrees Fahr. temperature water over 
the same tower, the final temperature 
will be 75 degrees Fahr. We have, 
of course, assumed the humidity, wet 
bulb, and wind velocity, to be the 
same in both cases. In the second 
case we dissipated 12% per cent more 
heat, although the final water tem- 
perature was not as low as in the 
first case. 


From a survey of actual operating 
conditions in the field, the extremely 
advantageous results to be secured by 
controlling the distribution of water 
circulation is, apparently, not very 
well understood. It may be seen from 
the above example, however, that 
whenever we wish to obtain the low- 
est possible temperature it will be 
advisable to decrease the rate of 
water circulation, but whenever we 
wish to lose as many heat units as 
possible, it will be beneficial to in- 
crease the rate of water circulation. 

Many plants use the closed type of 
tubular heat exchanger—circulating 
raw spray water through the tubes. 
Other plants use pipe coils or small 
diameter tubular elements actually 
placed in the cooling tower, upon 
which elements the spray water falls. 
The latter type of coolers are com 
monly known at atmospheric coolers. 
The shell types of tubular heat ex- 
changers are excellent whenever the 
medium to be cooled is non-corrosive 
or non-scaling, but they are not gen- 
erally satisfactory for use with the 
average circulating spray water. 

The atmospheric coolers will, very 
probably, eventually prove to be the 
more satisfactory for cooling service. 
To obtain the best possible results 
from atmospheric coolers, more care- 
ful observation and operation will be 
required than is necessary with the 
closed type of cooler. In the case of 
the closed cooler, there is generally 
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Sectional View 
Elliott-Alco Core Drill 
Complete 








ELLIOTT-ALCO CORE DRILL 


The Result of a Combination of Highly Specialized 
ENGINEERING -ABILITY — 


OILFIELD €XPERIENCE — 
and MECHANICAL SKILL 


The oil industry today shows 
more rapid strides in the perfection 
of its operating equipment than 
possibly any other of the World’s 
great industries. The industry’s 
needs have brought to its aid the 
best engineering minds, the most 
scientific designers, master me- 
chanics, and the painstaking re- 
search and study of the practical 
operators. 


The Elliott-Alco Core Drill is a 
combination of all those features 
essential to the production of a tool 
that has earned alike the acclaim 
of engineering, mechanical and 
operating men throughout the 
World’s oil fields. In its production 
is found the painstaking effort of 
highly specialized skill—the study 
and planning of mechanical and 
engineering minds after an inten- 
sified research over a period of 


years in core drilling operations, 
backed by actual oil field knowl- 
edge and experience. 


Today the Elliott-Alco Core 
Drill has proven beyond intelligent 
doubt its superior mechanical and 
practical merit—its ability to give 
to the operator perfect knowledge 
of what his drilling operations 
promise insofar as a study of stratas 
reveal. Under the most trying con- 
ditions it is proving its merit as 
the most dependable and efficient 
core tool on the market. 


Constant research and study is 
maintained, and mechanical skill 
is ever alert in the Elliott organiza- 
tion in order to maintain and im- 
prove the high standard of Elliott- 
Alco efficiency and dependability, 
and to keep pace with changing con- 
ditions and requirements in the field. 


ELLIOTT CORE DRILLING COMPANY 
850 Subway Terminal Building 
Los Angeles, California 


Branches: 


3210 Harrisburg Blyd., Houston, ‘fexas 
618 Lake Street, Shreveport, La. 


123 East 3rd Street, Tulsa, Okla. 
432 Park Street, Beaumont, Texas 


Export Office: 150 Broadway, New York 


Core Catcher 





Cutter Head 





Cutter Body 
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no way to improve the cooling re- 
sults as we have very little control 
over its performance after it has 
been installed. 

In most gasoline and gas compres- 
sion plants we are generally  con- 
fronted with two cooling problems. If 
we were situated so that we could 
economically build and operate two 
cooling towers—one to fulfill the re- 
quirements of each problem—then we 
would have very closely attained the 
ideal. 


S A PART of our gasoline ex- 

traction process we are _ fre- 
quently desirous of cooling absorption 
oil, gasoline, gasoline vapor, or gas 
to the lowest economical temperature. 
As a general rule we do not have 
such large quantities of heat to dis- 
sipate in this type of cooling—we are 
rather confronted with the task of 
temperature reduction. In order to 
secure the maximum temperature re- 
duction, of course, we must take 
away the maximum amount of heat. 
In most atmospheric cooler designs 
we usually determine the allowable 
pressure drop within the cooler tubes; 
from this determination we arrive at 
the heat transfer coefficient. 

Having once determined the amount 
of heat transfer surface and the heat 
transfer coefficient, the only remain- 
ing way for us to cool the fluid with- 
in the cooler tubes to a lower tem- 
perature is to provide colder water 
on the outside of the tubes, and in 
this way increase the mean tempera- 
ture difference. If we can increase 
this mean temperature difference, then 
we will dissipate a greater quantity 
of heat and attain lower temperature. 

It is now in order to suggest how 
we can have colder water striking 
our coils. The answer is to control 
the rate of spray water circulation, 
and maintain the correct circulation 
rate. It is assumed that we are cool- 
ing fluids of which the specific heats 
are approximately .5, while the spe- 
cific heat of the spray water is 1.0. 
This means that we do not have to 
circulate as much spray water as 
would be necessary if the specific 
heat of the fluid inside the tubes were 
more than .5. 

Now, if we maintain a spray water 
circulation rate so that the water 
will be cooled to as near the wet bulb 
temperature as possible, and so that 
the temperature of the water leaving 
the coils is not excessively high, we 
shall no doubt find that there is a 
definite spray water circulation rate 
which will give us the greatest mean 
temperature difference, and the lowest 
temperature—the goal for which we 
are striving. 


F WE increase or decrease the spray 

water circulation rate from the one 
circulation rate which we find to give 
the lowest final temperature, then, of 
course, we shall not be enjoying the 
best performance of our apparatus. 
It is difficult to say definitely what 
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the correct rate of spray water cir- 
culation should generally be. 

The various cooling towers have 
various’ efficiencies, and the  pre- 
vailing climates of different localities 
are so different in respect to windage 
and humidity. The problem of find- 
ing the correct rate of circulation, 
however, is not difficult in any one 
case. In practice to-day we shall find, 
upon investigation, that spray cir- 
culation rates vary from .25 of a 
pound to 25 pounds of water per 
square foot per minute. This is quite 
an extensive range. So much for the 
type of cooling where temperature re- 
duction is of primary importance, and 
the total heat dissipated is only of 
indirect secondary consideration. 

As another type of cooling in gas- 
oline plant practice, we often wish 
to cool quantities of water, or con- 
dense steam. In this case we do not 
especially care what the final cooled 
temperature happens to be, so long 
as it is within reasonable limits. We 
are chiefly concerned with the dis- 
posal of as many heat units as pos- 
sible. The specific heat of the fluid 
which we are cooling within the tubes 
is identical with the spray water 
which we are circulating over the 
tubes. 


UITE naturally, therefore, a 
greater rate of spray water cir- 


culation will be required in order to 
maintain the maximum mean tempera- 
ture difference. As an example of this 
type of cooling we may present the task 
of cooling pure water which is used 
for cooling gas engine jackets. This 
water is usually cooled in atmospheric 
eoolers, and the temperature range is 
generally 120 or 130 degrees Fahr. to 
100 degrees Fahr. 

It will be noted that the final cooled 
temperature is not as low as in the 
first type of cooling, but inasmuch 
as the total amount of heat removed 
is greater, and the specific heat is 
greater than that of gas or oil, it 
is necessary to circulate a much 
greater quantity of spray water in 
order to get the maximum benefit from 
our cooling installation. As an il- 
lustration of this fact, we recently 
doubled the rate of spray circulation 
over one of our cooling towers and 
the final temperature of the engine 
jacket water dropped from 130 to 115 
degrees Fahr. 

This result indicates that those 
seme coils were capable of dis- 
sipating many more heat units if we 
provided adequate spray water cir- 


culation. 

Considering these two types of 
cooling taking place in the same 
tower, which is generally the case, 


we shall probably find that about 65 
per cent of the heat to be dissipated 
comes from the engine jacket cool- 
ing water. The remaining 35 per 
cent of the heat to be lost comes 
from the gas, oil, or gasoline vapor. 
In conclusion, it would be ideal to 
put these two different types of cool- 


ing into two separate towers with 
different basin water temperatures and 
different rates of spray water cir- 
culation; but, in case we are pro- 
hibited from constructing two sep- 
arate towers, then it will still be 
well worth while to arrange the rates 
of spray water circulation in the 
various parts of the tower to our ad- 
vantage. 


“Point Breeze” Goes to Europe 


Philadelphia—Aug. 29 marked the 
beginning of the maiden voyage of 
the “Point Breeze’’, recent acquisition 
of the Atlantic Refining Co. 

The boat is a 7,000-ton Diesel elec- 
tric tanker purchased from the U. S. 
Shipping Board and reconditioned at 
the Atlantic’s Point Breeze plant un- 
der the supervision of L. M. Goldsmith, 
technical engineer of the company. It 
is on its way to Europe. Two other 
boats, the “Sharon” and the “Bessmer” 
were also purchased from the shipping 
board and are now being converted 
into tankers. 


Develops Grease Extractor 


CLEVELAND, Sept. 17.—The im- 
portance of cleaning out all old grease 
from the gear case of an automobile 
before new grease is added, has 
prompted the Warren Refining & 
Chemical Co., with headquarters here, 
to develop a device for this purpose. 
It is called the Warren Electric Grease 
Extractor, is light weight, easily and 
speedily operated. 

The company claims that the grease 
extractor will remove all dirty, worn 
out grease in the transmission and 
differential at the rate of two pounds 
per minute. The device weighs five 
pounds and is simple in construction. 
It is operated by a worm in the 
nozzle. 

The Warren company has been man- 
ufacturing gear and chassis lubricants 
since 1915. E. L. Cannon is president. 


Lewis-Shepard Opens Wisconsin 


Branch 

BOSTON—A branch factory at West 
Bend, Wis., has been recently estab- 
lished by Lewis-Shepard Co., with 
headquarters here, for the manufac- 
ture of its four-way arc-welded steel 
frame platforms to furnish quicked 
and more economical service to its 
western territory customers. 

All steel platforms are arc-welded 
to provide a rigid, one-piece frame 
equal to the full strength of the steel. 
This was done after two and one-half 
years of experimental work in com- 
pleting the company’s present design, 
which does away with the old type or 
bolted or nailed designs. 


OIL CITY, Pa.—A recent business 
visitor at the Oil City plant of Joseph 
Reid Gas Engine Co. was O. C. 
Staples, manager of the machinery de- 
partment of Frick Reid Supply Co., 
Tulsa. 
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The Evolution of the Oil 
| and Gas Separator 


of] and gas separator and its ap- 

plication to all sorts of operating 
conditions is such a common-place 
fact that the operator is in danger 
of losing sight of the slow and ardu- 
ous course of development through 
which this piece of equipment has 
passed to reach its present state of 
perfection. 

Separators, or gas traps as they 
were previously called, have been 
built in many forms, but all embody 
the same basic idea; though the meth- 
od of application is varied in each 
of the several types. This basic idea 
is to arrest the speed of flow in a 
chamber so that the gas and oil have 
time to separate, and to take off the 
gas from the top of the device and 
the oil from the bottom. 

A minute’s consideration will show 
that there are three principal sets of 
conditions under which gas and oil 
are produced from a well: 


1. The volume of free oil, though 
considerable, may be very small in 
comparison to the flowing volume of 
the gas, which in this case will carry 
the oil as a spray or in small splashes. 


Ten present widespread use of the 


2. The volume of gas may be small 
in comparison with the oil, in which 
case the gas appears as bubbles with- 
in the oil body. 

3. The oil may be driven from the 
well in “heads” containing little free 
gas, but followed up by large flows 
of gas containing but little oil. 


It will also be seen that the divid- 
ing line between these classes is very 
difficult to set, and the class in which 
any particular well will flow frequent- 
ly depends upon the type of equip- 
ment provided to receive its produc- 
tion. Thus, if a well is flowing stead- 
ily under high pressure, the gas will 
be in the form of bubbles; but if the 
pressure is suddenly decreased, the ex- 
pansion of these bubbles may result 
in a spray issued from the discharge 
line. Again, if a well is spraying, 
and pressure is applied, the velocity 
of the stream may be reduced to such 
a point that a large part of the sepa- 
ration takes place in the casing, the 
oil collecting in slugs in the pipe and 
being discharged in “heads” followed 
by flows of gas carrying only some 
spray. 


T HE earliest type of separator was 
the open flow tank into which the 
entire production of the well was dis- 
charged. In all the early types of 
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By Alexander B. Morris* 


separators, the emphasis was altogeth- 
er upon the oil. Conservation of the 
gas was a secondary consideration, 
and in many cases the use of a sepa- 
rator was dictated solely by the neces- 
sity of getting rid of the gas in the 
easiest way possible. In recent years, 
however, it has been necessary to 
design and use separators that per- 
mitted of receiving and delivering the 
gas at usable pressures as well as 
rendering the oil gas-free. 


According to W. R. Hamilton (Bu- 
reau of Mines Technical Paper 209) 
one of the earliest gas traps on rec- 
ord was used in Oil Creek, Pa., about 
1865. A barrel was set upon the top 
of a tank. The oil and gas entered 
the top of the barrel through one 
bung and the gas escaped through 
another at the top. The oil flowed 
out the bottom through a _ U-tube, 
which provided an oil seal and pre- 
vented the escape of gas. This early 
trap, though primitive, embodies the 
basic principle of gas trap construc- 
tion. Other traps are modifications 
to provide for special conditions. 


ANY such traps are in use today, 

in the older depleted fields of the 
country, and where the recovery of the 
gas is not important for one reason 
or another. 

Another early type of trap familiar 
to all old operators is made of a piece 
of large casing set vertically in the 
tank, the intake line from the well 
being led well down into the pipe 
from the top, through one hole of a 
two-hole cap. Separation takes place 
in the casing, the oil in the tank pro- 
viding the oil seal, the gas being led 
away through the other opening in 
the cap. A variation of this same 
idea is found in the 60-foot vertical cas- 
ing trap sometimes set up along side 
the derricks of flowing wells. In this 
form, the oil seal is provided by a 
goose neck of 2-inch pipe leading from 
the bottom of the casing upward about 
30 feet. .The back pressure that such 
a trap will permit is, of course, meas- 
ured by the height to which this 
goose neck rises. Gas, as in the tank 
type, is removed through another 
opening in the top of the casing. 

All these traps are adaptable only 
to wells of relatively small flow and 
low pressure. They were originally 
constructed from material already at 
hand; but they are not suitable for 
wells of large oil production, or de- 
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livering oil-free gas at high pressure. 
It is in such service that the modern 
gas traps—now known as oil and gas 
separators are chiefly employed; and 
in which they have proved themselves 
an indispensable adjunct to production. 

It has been repeatedly stated in 
advertising and in literature on the 
subject, that an oil and gas separator 
is merely a modern highly-specialized 
form of flow tank; and this point 
should be borne in mind in consider- 
ing all such devices. 


N THE early days of the industry 

each operator had to construct his 
own apparatus with materials at hand 
because until recent years it was im- 
posssible to buy separators already 
fabricated. The special construction 
of elaborate equipment is very costly 
and hence the idea was formed—quite 
properly at the time—that the cheap- 
est trap was the home-made affair 
built up of material carried in stock 
by the supply companies or found in 
the lease warehouse. Today, however, 
the use of shop fabricated separators 
has so greatly increased that they can 
be put out by the companies specializ- 
ing in them at less cost than similar 
equipment can be purchased and fabri- 
cated on the job. 

With increasing markets for gas, it 
became necessary to provide separ- 
ators that would (1) deliver the gas 
at pipe line pressures or (2) permit 
carrying a vacuum on the well. Both 
these conditions, signifying pressures 
widely differing from atmospheric 
pressure, required the use of some 
sort of discharge valve controlled by 
the level of the liquid in the tanks, 
and a tank strong enough to with- 
stand the pressure differences de- 
manded. Many forms of liquid level 
control have been employed for this 
purpose. In one trap, the entire 
apparatus was hung from one end of 
a walking beam, from the other end 
of which hung a counterbalance weight 
a little heavier than the empty trap. 
As oil accumulated in the trap it be- 
came heavier than the counterbalance 
weight, thus causing the trap to fall 
itself and raise the weight. The 
movement of the tank operated a valve 
through which oil was discharged until 
the weight of the trap was insufficient 
to overcome the counterbalance. The 
trap was then raised by the counter- 
balance and the valve closed. 

Another old form consisted of a 
small tank outside the large one and 
attached to a valve stem on the oil 
discharge line. This small tank was 
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Intimate 
Understanding Fosters 
Satisfaction 


uality products, dependable supply, uni- 

formity, an intimate understanding 

of all marketing problems, and at prices 

which permit jobbers a profitable margin— 

are the major factors upon which our 
business is founded and operated. 


Exceptional refinery connections, plus an 
organization staff of experienced service 
men specializing in 


Fuel Oil—Gas Oil—Distillate 


insure a service to jobbers that- never fails 
to prove highly satisfactory and profitable. 
Our Pennsylvania Lubricating Oils are 
shipped direct from the refinery in Tank 
cars or drum lots 


Your inquiries will have 
prompt attention 


Gustafson Bros. Oil Company 
624 South Michigan Avenue, Chicago, III. 


Cleveland Office: 1746 E. 12th St. 


. A. Gustafson, President >. W. Johnson, Secretary 
Fred A. Gustafson, VP. & Treas. 
Sales Department: 
R. D. Haynes—Geo. N. Olson, Chicago 
J. E. Hansen, Cleveland Office 














There is a constant market 
in used equipment 


Take advantage of the savings possible by 
buying what you need or selling what you 
don’t need. 


An advertisement in our classified section 
costs only $4 an inch with a border and 
display heading. Without a border 10 cents 
a word, minimum charge $3. 








Tell them your needs in next week’s issue. 











on one end of an arm, on the other 
end of which was a counterbalance 
weight. Gas pressure was equalized 
in the two tanks by a pipe on a 
swinging joint. As the liquid level in 
the two tanks rose, the small outside 
tank became heavier than its counter- 
balance, actuated the valve and 
caused oil to be discharged until the 
level had fallen to such a point that 
the weight raised the small tank 
again, closing the valve. 


HE oil and gas separator of today 

is, therefore, the result of years of 
development, embodying the trial and 
abandonment of many methods and 
devices calculated to aid one or an- 
other of the main aims—recovery of 
oil or gas, or both. Throughout, the 
basic idea has been the same; pro- 
vision of a large chamber for separa- 
tion, and two outlets, one for oil 
and one for gas. The size and 
strength of the tank has steadily in- 
creased, and the control on the oil 
outlet has been steadily improved. 
Various systems of baffles have been 
introduced to aid in the process of 
separation, and theories have _ been 
put forward in support of each sys- 
tem. For the most part these theories 
are conjectures unsupported by actual 
observation; so that the real test of 
effectiveness is in actual application 
of the entire device to operating con- 
ditions. 

The most successful oil and gas 
separator on the market today is one 
capable of handling wells under a wide 
range of conditions. The separator at 
times is expected to operate under 
excessive well pressures and to maxi- 
mum capacity, at other times at atmo- 
spheric pressure or vacuum and on 
pumping wells. It has been the aim 
of the separator people to construct 
and offer to the oil and gas industry 
a type for every service and a size 
for every production need. It is 
with this thought in mind that each 
individual type is constructed so as to 
give the producer the greatest amount 
of service for the actual money in- 
vested. In fact, performances of oil 
and gas separators in our recent fields. 
such as Cromwell, Seminole, Mehan 
and Garber, west Texas and others. 
prove conclusively to the progressive 
producer that the money invested in 
oil and gas separators pays him a 
greater dividend than any other type 
of equipment on his lease. There is 
practically no mechanism on the sepa- 
rator to wear and the length of its 
service is indefinite at no operation 
expense. 

The best of material and workman- 
ship are placed in the construction of 
the oil and gas separators and, on 
account of their being made in volume 
lots, the sales price to the producer 
is kept down to the minimum. An 
installation can be cited where one 
individual separator has handled a 
total of 28,000 barrels of oil and 
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over 100,000,000 cubic feet of gas 
within 24 hours. Separators from 
this capacity down to the small sepa- 
rator provided for the pumping well 
are standard types and can be deliv- 
ered on the lease with reasonable 
promptness. 

Oil and gas separators have proved 
themselves of especial value in con- 
nection with wells operated by the 
gas lift. The necessity of providing 
some sort of gas tight reservoir for 
receiving the output of the wells 
flowed by this means, and the re- 
quirement that such a reservoir be 
rigid and strong enough to withstand 
high pressures, ‘suddenly applied, 
turned the attention of the operators 
to the oil and gas separator as the 
piece of equipment most likely to meet 
their needs. That this judgment was 
warranted, is amply evidenced by the 
extensive use of separators in all 
gas or air lift fields. In this service 
they are subjected as part of their 
daily performance to frequent and 
severe applications of pressure, as in 
“rocking,” often greatly in excess 
of their rated load. 

In addition to the separation of oil 
and gas, a separator has now been 
perfected for use on wells making 
water, oil and gas and it will effi- 
ciently separate the three, enabling the 
operator to turn his well into the 
separator and his good oil into the 


stock tanks. It must not be under- 


stood that this separator will handle 
emulsions but in many cases oil and 
water will quickly settle out and with- 
out the use of this particular type of 
separator it is necessary for the pro- 
ducer to have considerable expenditure 
invested in settling tanks, which can 
thus be eliminated. 

The Bureau of Mines has estimated 
that “the loss from evaporation alone 
in a wildly flowing well, producing 
oil of Cushing grade, will probably 
exceed 25% during the time of ex- 
pulsion. This does not cover losses 
in handling and storage. The gas, of 
course, is wasted. Not only do the 
so-called dry gases escape, but during 
their rapid exit from solution in the 
oil they carry away much of the 
lighter oil fractions as vapor.” 


a the oil and gas produced in 
these new flush pools has been 
handled with separators. They have 
(1) effected a very large saving in 
oil, (2) preserved the original light 
gravity of the oil, (3) made available 
for gasoline manufacturers and for 
subsequent recycling through the 
wells all the gas produced, (4) elimi- 
nated the danger of fire and explosion 
due to oil soaked environs, and accu- 
mulation of gas in depressions near 
the location, and (5) reduced the 
claims for crop damage. This last 
item is small in actual amount of 
money involved, but is large in the 
amount of annoyance and_ trouble 
saved. 
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‘‘Burning Liquid Fuel’’ 


EARN real facts which have never been pub- 

lished before on the subject of burning 

liquid fuel, by W. N. Best, the recognized au- 
thority. . 


Send your order and check for $4 to— 


National Petroleum News 
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GASOLINE WANTED 


Want to buy five cars gasoline 
daily for one year. Give speci- 
fication, price and particulars. 
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NoNorris Bull Plug has ever 


been known to leak 


ONE ects ance the search 
for oil has led . . . when 
the question of Swedge Nipples 
and Bull Plugs is under consid- 
eration the Norris Quality Mark 


is immediately recognized for 
dependability. 


Norris Swedge Nipples and Bull 
Plugs through quality and de- 
pendability on the job, have won 
for themselves the highest in- 
dorsement of Petroleum Engi- 
neers, Superintendents and Pro- 
duction Men of long experience. 


As a result the Norris output of 
Swedge Nipples and Bull Plugs 
is the largest in the world. A 


conclusive tribute to quality of 
raw materials and manufactur- 
ing skill. 


The thousands of Norris Swedge 
Nipples and Bull Plugs in use in 
all parts of the world are proof 
of quality that does not vary. 
Yet, made in the shops nearest 
the Oil Fields Norris Quality 
costs no more and pays big divi- 
dends in service. 


W. C. NORRIS, Manufacturer 
Tulsa, Oklahoma 


Branch Warehouse: 
Fort Worth, Texas 
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N ANY “recovery” operation or 

process, rigid economy is the first 

requirement for financial success. 
This explains why the natural gasoline 
industry early recognized the value of 
indicating, recording and controlling 
instruments. The plant operators re- 
alized that their process was essen- 
tially one of temperatures and pres- 
sures; that these temperatures and 
pressures must be maintained at cer- 
tain stages within a narrow range; 
that this desired uniformity could not 
be obtained by manual manipulation 
which was moreover expensive from 
the labor standpoint. 


So they adopted indicating and re- 
cording thermometers and _ pressure 
gages to tell them what their condi- 
tions were and employed automatic 
controllers to secure these conditions 
without labor or chance of error. Level 
was another factor which was placed 
under accurate and dependable auto- 
matic regulation. 

In the following the use of tempera- 
ture, pressure and level devices is out- 
lined. 
















Gathering Lines and Vacuum Stations 


N THE suction lines leading from 

each lease in to the vacuum 
pump station a recording vacuum 
gage is necessary, to determine and 
by which to regulate the amount of 
vacuum carried on the wells. It is 
usual to carry this vacuum at a con- 
stant point agreed upon with the 
lease owner and a permanent record 
eliminates disputes. A recording 
thermometer should be installed so 
that the proper correction can be ap- 
plied in determining the cost of the 
gas. The discharge line from each 
vacuum station should’ also be 
equipped with a recording pressure 
gage for checking line losses and 
also for maintaining vacuum station 
vapacity. 

A recording pressure gage should 
be installed on all residue gas lines, 
as this record is often involved in 
questions of payment for the gas. 

























Gas Compressors 


N PLANTS where the gas is com- 
pressed in two stages, it is de- 








sirable to have the low-stage and 
high-stage compressor carrying the 
same load. 





Assuming that the temperature of 
the suction inlet temperatures of both 
Stages are equal, then the temperature 
of the gas dischaged from both com- 
pressors will be the same.  Record- 
Ing thermometers should be placed in 


September 21, 1927 













Temperature and Pressure Instruments 
In Natural Gasoline Plants 


By W. C. Begeebing bs 
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both intake and discharge of both 
compressors. The _ suction inlet to 
compressors should be fitted with re- 
cording pressure or vacuum gages for 
compressor capacity rating purposes. 
The discharge pressures should also 
be recorded. 


Coolers 


CONTINUOUS record of the 

cooling water temperature in the 
box condenser or in the cooling tower 
pool should be provided by a record- 
ing thermometer. A record of the 
gas temperature leaving the cooling 
coils should also be kept. 


Accumulators 
NY gasoline which condenses is 
collected in the accumulator 


tank which should be maintained at 
a uniform level by means of a liquid- 
level controller which automatically 
regulates the “blowing” of the gaso- 
line to storage or into the make tank 
where it is blended with the naphtha. 
Automatic control is necessary be- 
cause if the level becomes too high, 
gasoline will pass along to the high 
stage compressors; if the level be- 
comes too low, gas will be blown into 
the make tank, which is dangerous. 
A high pressure type liquid-level con- 
troller should also be applied on the 
high pressure accumulator. In this 
case, too high a level would mean that 
gasoline would go out into the res- 
idue gas lines to the field and be a 
total loss, 


*C. J. Tagliabue Mfg. Co. 





Absorption Towers 


N THE absorbing tower the cold 

oil dissolves the gasoline vapors 
and collects at the bottom of the 
tower where a level controller should 
be installed to maintain a seal and 
to handle the discharge of the charged 
oil. If the oil level in the absorber 
becomes too high, its efficiency is im- 
paired. If all the oil were to flow 
from the tower, gas would follow 
creating a very dangerous condition in 
the system. 


The temperature of the oil which 
collects at the bottom of the absorb- 
ing tower is a very important fac- 
tor, especially during the summer 
months because the lower the tem- 
perature prevailing in the tower, the 
higher the absorbent power of the 
oil. A recording thermometer or an 
industrial thermometer should be used 
at this point. 


Heat Exchangers 


HE charged oil passes through a 

heat-exchanger and a_ preheater 
and enters the stripping or denuding 
still. Recording or industrial ther- 
mometers should be installed on the 
hot oil outlet of the heat exchanger 
und on the old oil outlet. 


Stripping Stills 


HE still may be straight steam, 
straight fire or combination fire 
and steam. In any case automatic 
temperature control should be used to 
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insure maximum throughput, uniform 
end point and uniform evaporation. If 
the still is gas-fired, a diaphragm 
valve on the gas line of the burners 
operated by a controller with its bulb 
in the still will maintain the required 
uniform temperature. 

The diaphragm valve should be by- 
passed or some other provision made 
for maintaining a pilot flame at the 
burners. If it is desired to regulate 
the steam, the diaphragm valve is in- 
stalled in the steam inlet line. When 
both live and exhaust steam are used 
in heating these stills, the use of a 
duplex temperature controller is rec- 
ommended. 

The duplex controller regulates the 
admission of exhaust steam to the 
still and whenever the exhaust steam 
is insufficient to maintain the desired 
temperature, enough live steam is ad- 
mitted to supply the deficiency. A 
recording thermometer on the still is, 
of course, an absolute necessity for 
checking up plant operation. The oil 
level in the still should be automatic- 
ally maintained at a uniform point 
by a liquid-level controller. 

Most plant operators feel that the 
operation of the stripping still can- 
not be given too much attention, since 
on the efficiency of this apparatus de- 
pends the efficiency of the plant. The 
value of automatic and continuous 
control at this point cannot be over- 
emphasized. 


Knock-out Boxes 


HE gasoline vapors driven off in 

the still pass first through a 
knock-out box to knock out any heavy 
fractions and thus to control the end 
point of the condensate. The knock- 
out box is water cooled (sometimes oil 
cooled) and for control an air-operated 
temperature controller should be used 
together with a recording thermom- 
eter. Automatic temperature control 
of vhe knock-out box is one of the 
most important applications in the ab- 
sorption plant. 


Cooling Towers 


HE gasoline vapors leaving the 

knock-out box pass to the cool- 
ing tower, where the gasoline is con- 
densed by the cooling effect of water 
sprays. A recording thermometer 
with its bulb in the pool under the 
tower will serve as a guide to the op- 
eration of the water pumps. For ex- 
ample a rise in temperature may in- 
dicate loss of pump capacity as would 
occur when clearance rings of cen- 
trifugal or the packing rings of 
duplex pumps. wear. The mainte- 
nance of the proper temperature is 
obviously important as too high a 
temperature permits valuable prod- 
ucts to go out with the gas. Too low 
a temperature simply wastes water 
and liquefies “wild” constituents which 


will cause excessive weathering losses 
later. 


Stabilizers 


HE use of stabilizers in natural 
gasoline plants has attracted con- 
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siderable interest. The stabilizer is 
a rectifying column connected to a 
low temperature kettle or still. The 
various condensates are expanded into 
the stabilizer column at various points, 
the lightest fractions at the top. A 
refrigerating effect is produced by the 
expansion and evaporation of the light 
liquids. Steam coils in the kettle 
maintain it at a uniform’ tempera- 
ture and furnish hot vapors which 
enter the bottom of the column. 


A uniform temperature differential 
is thus established between the top of 
the column and the bottom. The top 
is kept at a sufficiently low temper- 
ature by the refrigerating action, so 
that the wild vapors which leave con- 
tain no true gasoline. The bottom 
of the column is kept _ sufficiently 
warm by the vapors from the still so 
that liquids ‘descending in the column 
are freed of all gaseous constituents. 


By keeping all other conditions un- 
altered, it is possible to vary the 
quality of the product collected in 
the kettle simply by changing the 
kettle temperature. The kettle tem- 
perature is the controlling factor of 
the entire process and the necessity of 
automatic control at this point is ap- 
parent. 


An air-operated temperature 
troller is recommended for this ap- 
plication, where temperature ac- 
curacy is so vital to the success of 
the process. The bulb stem is in- 
serted either in the still or in the 
vapor line leaving the still, and the 
diaphragm-motor valve is placed on 
the steam inlet line of the steam coil. 


con- 


N AIR-OPERATED pressure con- 
troller is also recommended for 
regulation of the release of the wild 
vapors from the top of the column. 
The admission of the liquid to the 
various points in the tower also can 
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Liquid- 
level controllers are mounted on the 
accumulator tanks of the _ precooler 


be automatically regulated. 


condenser, intercooler condenser and 
aftercooler condenser and maintain a 
constant level by automatically op- 
erating diaphragm-motor valves on 
the admission line to the column. 

One other instrument should _ be 
mentioned. The mixing of air with 
natural gas in the pipe lines intro- 
duces an element of danger, as well 
as a considerable decrease in the gas- 
oline production. 

The dangers and losses due to this 
contamination of gas with air are 
caused by— 

(1) The formation of an explosive 
mixture in the gas lines, 

(2) Inefficient production of gaso- 
line because of— 


(a) improper cooling after com- 
pression a 
(b) imperfect precipitation 


(c) increased volume of mixture to 

be handled and 

(d) decrease of effective 

on gasoline vapor. 

(3) excessive wear and tear of the 
compressor equipment and accessory 
equipment. 

Because of these dangerous and 
troublesome effects, the exclusion of 
air from pipe lines is essential to 
safe and economical operation. 

But the detection of leaks in 
vacuum lines by ordinary methods is 
impossible. Periodical inspection of 
the lines by throwing them out of 
service and applying gas or air pres- 
sure is an expensive procedure. Oc- 
casional tests with a portable Orsat 
apparatus do not give the continuous 
information which is the only guide 
to the true conditions. The one meth- 
od which meets every requirement 
is to use an air-recorder which shows 
the percentage of air in the gas at 
all times by writing a continuous rec- 
ord on a chart. 


pressure 
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natural gasoline industry has been 
a busy one. New plants, with a 
total production of 333,000 gallons 
were constructed, most of them in 
the Seal Beach and Ventura fields. 
It is interesting to analyze this new 
construction as an indication of the 
tendencies in modern plant design. 
It is noteworthy that over 90 per 
cent of this new construction use the 
open method cooling, either in the 
form of carefully designed pipe coils, 
or in some form of factory-built coil 
section. 


Bubble absorbers were used in all 
of this construction, and 85 per cent 
were of the froth type. 

Steam heating of the oil was used 
in all of these plants. 

Seventy-five per cent of this con- 
struction was contracted by the pro- 
ducing companies to engineering firms 
with broad experience in the design 
and construction of gasoline plants. 

The first gasoline plants used pipe 
coils for the oil cooling and gasoline 
condensing. The coils, though put in 
mostly by guess work, proved fairly 
efficient. Such factors as_ velocity, 
turbulence, pressure-drop, and distri- 
bution were given very little consider- 
ation. Shortly after this, closed equip- 
ment made its advent into the gaso- 
line industry, appealing greatly to the 
engineers at that time because of such 
features as true counter-flow, the ease 
with which the mean temperature dif- 
ference could be determined, and con- 
sequently, the facility with which the 
heat transfer value could be deter- 
mined; that is, the number of B. t. u.’s 
per hour per degree of mean tempera- 
ture difference per sq. ft. of transfer 
surface. 


One of the advantages claimed for 
the closed equipment was its com- 
pactness. Engineers have since de- 
termined that, in designing a gasoline 
plant of a given size, a properly de- 
signed cooling tower containing well 
arranged pipe coils can be built to 
dimensions that will not exceed those 
of power necessary to cool the water 
for a closed system, thus gaining all 
the space which such apparatus would 
occupy. 

Oil cooling is one of the main prob- 
lems in connection with the design of 
any gasoline plant. The _ ultimate 
object is to get this temperature 
as low as is consistent with first-cost 


"l= past year in the California 


September 21, 1927 





Trend of Design in Modern 
Natural Gasoline Plants 


By J. A. Campbell 


J. A. CAMPBELL 


Mr. Campbell, natural gasoline 
engineer, received his early edu- 
cation in Kentucky, graduating 
from Ogden College in 1911. En- 
tered Yale that fall as a junior 
and was graduated in civil en- 
gineering in 1913. After teach- 
ing for three years he went to 
California and entered the ex- 
perimental division of the Union 
Oil Co. at the time they were 
doing their first experimental 
work with the absorption process. 
In 1923 he quit the Union to 
handle the engineering for the 
Lomita Gasoline Co., which he 
helped to organize, at Long Beach. 
That was the beginning of his 
entrance into the gasoline plant 
contracting business. He has built 
19 plants in the last three years. 
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considerations. The wet bulb is, of 
course, the limit; and we remember 
from our mathematics that a variable 
approaches, but never reaches _ its 
limit. 

An operator told me one time that 
he was cooling his oil to two degrees 
below the wet bulb. On checking, we 
found the wet bulb to consist of the 
ordinary wick-and-bowl type, hanging 
against the corrugated side of the 









pump house in the hot sun. Its read- 
ing proved to be 9 degrees higher 
than what we were able to obtain 
with a sling psychrometer. 


OST of the towers recently built 

are open-spray towers, with the 
sprays at the very top and turned 
down. The coils are so arranged that 
each pipe gets the spray direct, and 
with considerable velocity. This sys- 
tem of discharging the water at high 
velocity thru the air approximates a 
breeze at all times, and keeps the 
coils much freer from algae and ac- 
cumulation of scale. The new ar- 
rangement has distinct advantages 
over the old drip-coils, where the coils 
were arranged in vertical stacks, and 
the hot oil came in at the bottom, 
and the final cooling was done in the 
upper pipe. This old arrangement of 
coils was ideal for the accumulation 
of scale and rapid corrosion. 

More attention is paid these days 
to securing favorable location for the 
cooling tower. Where possible, the 
tower is located, broadside to the 
prevailing wind, and the coils are ar- 
ranged so that all the hot piping is 
on one side of the tower. 

The great advantage of open cool- 
ing lies in the fact that so much of 
the heat is dissipated by evaporation. 
This is very effective on the hot end, 
because of the high temperature dif- 
ference. On next page is shown the 
thermal radiant across a coil of two- 
inch pipe, carrying 40 gallons a min- 
ute, each pass of which is 80 feet long. 

It will be observed that the oil en- 
tering the coil is at a temperature 
of 112 degrees, and, after traveling 
four passes, or 320 feet, the tempera- 
ture has dropped to 78, a total drop 
of 34 degrees. The next four passes 
drop this oil only 7 per cent. At the 
time these temperatures were taken, 
the atmospheric temperature was 72, 
water above the coils was 60, and 
the wet bulb 58. 


The oil circulated in this particular 
plant had a gravity of 36, an initial 
of around 375, and an end of approxi- 
mately 575, with a viscosity of around 
45. 

None of the new plants recently 
built in California has been equipped 
with static absorbers. Operators have 
long since realized the superiority of 
the bubble type, and only about ten 
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per cent of the production of the 
state is at present extracted by the 
tall baffle-filled towers. Over 80 per 
cent of the production of the state is 
extracted by the froth-type of ab- 
sorber which is a refinement of the 
old-style bubble-cap absorber. A 
considerable amount of the remark- 
able increase in California’s nat- 
ural gasoline production the past 
year is directly attributable to the 
replacement by these highly efficient 
absorbers over many of the old style. 


HE reason for the superiority of 

the froth absorber over the static 
type lies in the infinitely greater film 
area which it produces. Instead of 
cluttering the body of the absorber 
with a mass of material over which 
the oil in filming exposes only one 
side of that film to the gas, the de- 
signers of these absorbers created the 
film surface out of the oil itself by 
making the gas work this oil up into 
a mass of froth consisting of billions 
of tiny bubbles. The smaller these 
bubbles are, the more intimate is 
the contact of the gasoline vapor in 
their interiors with the enveloping 
film. Due to the action of the gas, 
these bubbles are broken and reformed 
many times; and even while intact, are 
being crowded by other rapidly mov- 
ing bubbles resulting in a distortion 
of their shape and causing a stretch- 
ing and contracting in such manner 
that the surface tension is constantly 
changing. This condition is ideal for 
bringing all the gas inside into con- 
tact with the film. 

The percentage of dead cross-sec- 
tional area in the old static towers 
varies from 10 per cent to 50 per cent, 
while the dead area in a well designed 
froth tower is less than 3 per cent. 
This feature alone gives much lower 
velocities, thus greatly increasing time 
of contact. 


One will find very few fire pre- 
heaters in use in California absorption 
plants. All new construction is using 
steam heaters. There are many rea- 
sons for discarding the direct-fired 
heaters, not least among which is the 
fire hazard. When shutting down a 
plant to change oil, or make construc- 
tion changes, if equipped with steam 
heaters, all that is necessary is to 
turn the steam off the heaters and 
stop the pumps. When equipped 
with direct-fired heaters circulation 
must be maintained for some time 
in order to properly cool down the 


tubes. 


ITH a direct-fired heater a cer- 
tain amount of skin-cracking is 
inevitable, and asphalt fractions ac- 
cumulate in the absorption oil, which 
not only impair its efficiency for ab- 
sorbing, but are conducive to emulsi- 
fication, and seriously reduce the ther- 
mal conductivity of the oil. 
By far the larger part of the ab- 


246 


ae pe ee 
H ; 


ve Oe 


7 


13 14 4 (6 397 19 


Wo ef Possess of 2” ype tn” Cootny Cail 


Thermal radiant across a coil of 22-inch pipe 


sorption plant construction in Califor- 
nia during the past year has been 
contracted. Two or three of the large 
companies handle their own construc- 
tion, but about 70 per cent of the 
work was contracted to engineering 
firms. There are several reasons for 
this. Gasoline-plant construction is 
a highly specialized branch of engi- 
neering, requiring the services of men 
experienced in this line of work. There 
are no large independent gasoline-pro- 
ducing companies, such as there are 
in the Mid-Continent, which are build- 
plants practically all the time and can, 
for that reason, maintain an organiza- 
tion for the handling of such work. 


As new fields come in, plants are 
built, for the most part, by the oil 
companies producing from that field. 
As speed is usually a deciding factor, 
it can best be secured by giving the 
contract to some one of the several 
engineering concerns sponsoring some 
system of absorption. Four of these 
well known systems of absorption- 
plant construction have their head- 
quarters in, or near Los Angeles, and 
their operations extend not only 
throughout the state but are world- 
wide. These concerns are constantly 
improving their processes and are 
given the closest co-operation by the 
companies which they are serving. 
In this way the engineers of these 
contracting companies are in touch 


with the particular problems of all the 
different companies in the different 
fields, and, seasoned by the experience 
which they are constantly acquiring, 
are rendering more and more valuable 
service to the industry. 


UE to the present overproduction 

of natural gasoline in California 
and the consequent demand by the re- 
fineries for a more desirable product, 
stabilization is receiving a great deal 
of attention. 

Despite all the talk that we hear of 
stabilizing stills and dephlegmators, 
selective absorption, and so on, the 
fact remains that there is one prin- 
ciple of stabilization. Although there 
are several ways in which it can be 
carried out, nevertheless successful 
stabilization consists in selectively dis- 
carding the extremely volatile frac- 
tions of natural gasoline. 

Some operators are making a gaso- 
line of high recovery by running hot 
oil to the absorbers, by circulating 
less oil, or by running the condensers 
hot. Any of these methods is costly, 
because of the loss of production. 
Hot oil to the absorbers causes the 
lighter, more volatile fractions to pass 
out with the gas and, in this way, 
these fractions are entirely lost. In- 
creasing the saturation has much the 
same effect by forcing the absorption 
center higher in the absorber and by 
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raising the vapor tension of the oil 
so that the fractions, more difficult 
to absorb, are not recovered. A high 
temperature on the condenser is still 
more wasteful, in that it increases 
the velocity, raises the quantity of 
“fixed gases,” and enables them to 
carry away not only the light frac- 
tions, but some of the heavier ones 
as well. 


mum efficiency and then fraction- 
ating the finished product is the only 
method to use, if a maximum of pro- 
duction is desired. In this way, some 
of the more desirable of the lighter 
fractions may be retained, which will 
give the product a high gravity. The 
desired velocity, at the same time, 
shows a high distillation recovery. 
The gas-lift is having its effect on 
the quantity as well as quality of nat- 
ural gasoline production. In some 
of the older fields where this method 
is being used very successfully, many 
of the companies have had to greatly 
enlarge their plants. The gravity of 
the finished gasoline has dropped as 
much as five degrees at some of these 
plants, due to the heavier fractions 
carried by the gas. These heavier 
fractions have a stabilizing effect on 
the product, and thus help produce 
a gasoline of much higher recovery. 
Things are rather slow at presenf 
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in the California natural gasoline in- 
dustry. None of the potential new 
fields is sufficiently advanced to cause 
a great amount of plant building; 
and, as many of the old plants have 
recently been remodeled, there is not 
a great deal of reconstruction going 
on. After the recent gasoline war 
most of the companies have adopted 
a policy of retrenchment and are 
spending very little in their gas oper- 
ation. This slackening of activities 
has given an opportunity for more 
organized effort along research and 
experimental lines; and when the rush 
is on once more, the result of this 
work will be evident in improved de- 
sign. 

One factor which has had a marked 
effect on the industry during the 
past year is the benefit derived from 
the meetings of the California Natural 
Gasoline Association. This association 
is growing rapidly and the programs 
are becoming more and more interest- 
ing. By no means the least of these 
benefits derived from these monthly 
meetings is the number of acquain- 
tances made by the members and the 
spirit of bonhomie which prevails. 
This organization has passed the cru- 
cial stage and is assured a_ steady WW 
growth. The program committee for 3 
the present year has mapped out a 
particularly ambitious program and, 
judging from the co-operation ac- 
corded the program committee last 
year, they will have no trouble car- 
rying it through. 
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Development of Gasoline Recovery 


| By Charcoal Method 


By H. B. Hass* 


HE late war was very import- 

ant to the history of activated 

charcoal because many scientists 
who otherwise would never have heard 
of it came into daily contact with it. 
One of these men, G. G. Oberfell, 
soon conceived the idea of using 
activated charcoal for removing gaso- 
line from natural gas and it required 
only a few simple tests to show that 
charcoal will accomplish this. This 
was a long way, however, from a 
successful charcoal gasoline recovery 
process since in such a process the 
gasoline must be removed from the 
charcoal and the charcoal put in con- 
dition to take up gasoline again. 


Experiments were started as soon 
as possible to work out a successful 
method of using charcoal for gasoline 
recovery. Eventually the three cycle 
displacement process resulted and this 
is still the one in use. Although 
details and apparatus have _ been 
greatly changed so that the present 
plants bear little external resem- 
blance to the first ones, the process 
is the same in principle. 

The absorbing unit consists of 
three, or multiples of three, tanks con- 
taining the charcoal. These are 
known as “absorbers” and at any 
given time one will be “absorbing” or 
removing the gasoline from the gas, 
another will be steaming in order to 
remove the gasoline from the char- 
coal and the third absorber will be 
cooling. Each absorber goes through 
the absorbing, steaming and cooling 
processes in regular sequence. The 
absorption is relatively: simple and 
consists merely in passing gas through 
the charcoal bed. In the next period 
the steam removes the gasoline from 
the charcoal and the steam and gaso- 
line vapors pass out together and are 
condensed separately. The = small 
amount of gasoline that condenses 
with the steam and the steam that 
condenses with the gasoline are al- 
lowed to form separate layers and 
the lower (water) layer is drawn off. 

The gas which has had its gasoline 
removed from it (“stripped gas”) 
passes out of the first absorber and 
is passed through a second absorber, 
being used to cool and partially dry 
the charcoal in the absorber which 
has just been steamed. Starting 
with gasoline laden charcoal, the first 
step is the displacement of gasoline 
by steam, the second step is the dis- 
placement of the steam from the 
charcoal surface by the light gasoline 
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ends, ethane, propane, and _ butane. 
The third step is the displacement of 
the light ends by stable gasoline. The 
extent to which this third displace- 
ment is allowed to take place, in 
other words the amount of gas passed 
during the absorption cycle, deter- 
mines the quality and yield of the 
gasoline, the more gas passed the 
more completely the light ends will 
be displaced and hence the less 
volatile the gasoline. The yield will, 
of course, also be smaller, than would 
be the case if more butane was al- 
lowed to remain in the charcoal. 


ACH absorber is provided with five 

valves, a gas inlet valve at the 
bottom, a valve at the top connecting 
to the gas outlet header, a valve at 
the top leading to the “by-pass line” 
which conducts the gas to the bottom 
of another absorber, a steam _ inlet 
valve at the top of the absorber and a 
vapor outlet valve at the bottom lead- 
ing to the condensers. 

When an absorber is on the “absorp- 
tion period,” i.e. removing gasoline 
from the gas, the valve to the inlet 
gas header is open, the valve to the 
by-pass leading to the cooling ab- 
sorber is open and the valves on the 
steam line, vapor line, and _ outlet 
gas header are closed. 

When an absorber is being steamed, 
all valves are closed but those con- 
necting with the steam and vapor 
lines. 

When an absorber is being cooled 
all valves are closed except the one 
to the outlet gas line. 

When a predetermined amount of 
gas has been passed through the 
plant, the valve setting is changed 
so that the absorber which has been 
absorbing gasoline from the gas is 
steamed, the absorber which has just 
been cooled is put on the absorbing 
period and the absorber which has 
been steamed is connected with the 
stripped gas so that it is able to 
cool. 


HE length of a period is vari- 
able but is usually from twenty 
minutes to two hours. When a plant 
is operating on a very short cycle, it 
has a higher potential output per day 
because the charcoal is used more 
times but the labor requirements are 
greater. 
The first absorbers used were 
vertical cylindrical tanks with a 
relatively deep layer of charcoal. It 
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is desirable however to pass gas and 
steam in opposite directions through 
the charcoal bed so that the relatively 
non-volatile gasoline which accumu- 
lates in the charcoal near the gas 
inlet side of the bed which first 
comes in contact with the gas, can 
be removed without pushing it through 
the whole charcoal bed. It is im- 
possible to obtain successful stripping 
of the gasoline from the charcoal 
unless the steam is passed in a down- 
ward direction through the charcoal 
bed because steam has a much lower 
specific gravity than gasoline vapor 
and, if introduced below the charcoal 
it tends to channel its way upward 
instead of pushing the gasoline vapor 
uniformly before it as it does when 
introduced from above. 

Horizontal absorbing and steaming 
have been tried with very little suc- 
cess because the charcoal packs more 
densely near the bottom of the bed 
and the water also tends to collect 
here. Hence the gas, following the 
path of least resistance, passes large- 
ly through the upper part of the bed 
where there is the least charcoal. 
This results in uneven adsorption 
and and low charcoal capacity. It 
is necessary, therefore, to pass the 
steam downward through the charcoal 
and it is desirable to pass the gas 
in a direction opposite to the steam. 
This means, of course, that the gas 
should pass upward through the char- 
coal bed, but if the gas velocity up- 
ward becomes too great the charcoal 
will be agitated and will gradually 
disintegrate. 


N ORDER to avoid agitation of the 

charcoal it is necessary to keep be- 
low a quite definite gas velocity. This 
is easily accomplished by using a hori- 
zontal cylindrical absorber with a 
relatively thin charcoal bed of large 
area. When the gas flow is kept at 
a proper rate, there is no appreciable 
tendency for the charcoal to powder, 
as coconut charcoal which is used 
exclusively in the United States for 
gasoline recovery is the hardest active 
charcoal made. Trouble with char- 
coal powdering has been reported in 
the case of some natural gasoline 
companies which departed from the 
proper gas rate generally in plants 
of their own design. 

In the early history of the char- 
coal process it was predicted that 
the relatively non-volatile and high 
boiling constituents of natural gaso- 
line would accumulate in the charcoal 
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and ultimately destroy its activity. 
This factor is not troublesome, how- 
ever, if the gas and steam are passed 
in opposite directions, for equilibrium 
is reached after a relatively small 
concentration of these heavy ends 
has accumulated in the charcoal. 
After a short time they are steamed 
out as rapidly as they enter the 
charcoal and charcoal is known to 
last at least five years in continuous 
plant operation with no measurable 
decline in activity after the small, 
initial absorption of heavy ends. 
When the gas and steam are passed 
in the same direction through the 
charcoal bed the heavy ends accu- 
mulate throughout all the charcoal 
to the concentration which would 
otherwise exist only in the bottom 
layer of charcoal and a serious de- 
cline in absorptive capacity of the 
charcoal does take place. This con- 
dition can be temporarily remedied 
by passing superheated steam through 
the charcoal. The superheated steam 
removes the heavy ends but they 
immediately start to accumulate 
again and it is much more satisfac- 
tory to pass the gas upward through 
the charcoal so that they can be 
continually removed’ by ordinary 
steaming, 


GREAT deal of unnecessary 

mystery has been made of the 
fact that charcoal takes up and holds 
firmly the heavy oils which are 
present in some gases as a mist. It 
is not generally realized how fine 
and permanent such mists may be. 
Some oil mists in natural gas do not 
settle appreciably on standing for an 
hour entirely unagitated. When gas 
containing oil mist is passed through 
a charcoal bed, some of the oil settles 
out on the charcoal surfaces and is 
not readily removed by steaming at 
ordinary steam temperatures. Minera! 
seal oil can be removed with a fair 
degree of completeness by _ using 
superheated steam at 1200 degrees 
Fahrenheit but very heavy crude oil 
is held as firmly and is so slightly 
volatile that even higher tempera- 
tures are required and we begin to 
approach the temperatures of oxida- 
tion of the charcoal by steam so that 
reactivation is accompanied by a 
weight and volume loss of charcoal. 
Since activated charcoal is expensive, 
it is much better to tackle the problem 
the other way and keep the oil out of 
the charcoal. This may be done by 
the use of a rock-wool filter which 
removes the oil mist from gas and 
delivers the oil on the other side in 
large drops which settle out. 

An objection to this type of oil- 
gas separator as at first manufactured 
was that they tended to clog to a 
certain extent when heavy crude oil 
was in the gas and the resulting 
pressure drop was excessive. This 
defect has been remedied by using 
a thinner bed of mineral wool and a 
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lower gas velocity through it. One 
of the most recent installations is 
removing the suspended oil from 15,- 
000,000 cubic feet of gas per day at 
the South Bend charcoal plant of the 
Phillips Petroleum company with a 
total pressure drop of only one-third 
pound. 

These filters promise to come into 
use on the inlet gas to oil absorp- 
tion plants also since crude oil con- 
taminates the mineral seal oil and 
causes it to emulsify with the water 
formed from the steam used to strip 
the oil. In every case where these 
filters have been installed, the accu- 
mulation of oil in charcoal has been 
prevented. 


NOTHER relatively recent de- 
velopment is the elimination of 
compressors in charcoal’ gasoline 
plants. Instead of condensing the 
gasoline vapor, as formerly, in two 
stages, one at about 15 pounds pres- 
sure and another at about 80 pounds 
the present practice is to condense 
all the gasoline together at a pres- 
sure of about 60 pounds. This pres- 
sure is produced by the steam used 
to steam out the charcoal and, since 
the charcoal is hotter at the higher 
steam pressure it is stripped of its 
gasoline more readily. This means a 
steam economy and the elimination 
of a moving part, the compressor. 
The pumps which circulate the con- 
densing water and the boiler feed 
water pumps are the only moving 
parts in most modern charcoal plants. 
The charcoal process was first 
operated in Pennsylvania, West Vir- 
ginia and Kentucky on gas contain- 
ing little or no sulfur. When it 
was introduced in the Mid-Continent 
field on high sulfur gases the Monel 
metal screens used to hold the char- 
coal in place were corroded out with 
troublesome _ speed. Many other 
metals were tried with little success 
until a new type of screen was 
developed. This is called foraminated 
plate and consists of two superim- 
posed pure iron plates with %-inch 
holes. The holes are placed so that 
no two come opposite each other but 
the gas in going through the plates 
must pass in one hole, between the 
plates and out another. The distance 
between the plates is so small that 
charcoal grains cannot escape. The 
advantages of the foraminated plate 
are that pure iron corrodes very 
slowly under the conditions and the 
thick plates will withstand an enor- 
mous amount of corrosion before 
failure occurs. 

The only corrosive condition met 
with in a gasoline plant which is not 
satisfactorily resisted by the foram- 
inated plates is that which is caused 
by the simultaneous presence of air 
and large amounts of hydrogen sul- 
fide in a gas. In such a case the 
absorber itself and the vapor lines 
are attacked as well as the plates, 
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and charcoal plants are not recom- 
mended for treating such gas. Hy- 
drogen sulfide in the absence of oxy- 
gen has very little effect and gas con- 
taining it is being’ satisfactorily 
treated by charcoal plants. 

It was predicted some time ago 
that the charcoal process would 
prove to be well adapted to use in 
portable gasoline recovery plants. 
The construction of portable plants 
was started in 1925, the first one be- 
ing finished in December of that 
year. These plants have been in 
great demand and have proved to be 
very popular, most of the sales re- 


sulting in repeat order. 


Although rated at 1,000 gallons 
daily production, many of these 
plants have made as high as 5,000 
gallons per day, a production of 400 
per cent above rating, with an outlet 
gas content of 30 gallons per million 
cubic feet. The plant is shipped in 
four units, the condenser unit and 
three absorber units, all of which are 
put into a freight car. 


It is an undoubted fact that a char- 
coal plant operating on a given sample 
of natural gas will produce more 
gasoline of any particular quality in 
proportion to gas treated than can 
be obtained by using the charcoal 
test. Although this fact has been 
known for some time there is not, to 
the writer’s knowledge, any adequate 
explanation of the fact in the litera- 
ture of natural gasoline. The diff- 
erence between plant production and 
the charcoal test is much too great 
to be explained as being due to 
experimental error. For instance, the 
gas being treated at the South Ruf- 
ner plant of the United Fuel Gas 
company tests about .410 gallons 
per thousand by Oberfell charcoal 
testing methods. Plant production 
is regularly in the neighborhood of 
.780 gallons per thousand. A _ port- 
able charcoal plant operating on a 
Mid-Continent gas has made 168 per 
cent of the same charcoal test. It 
is evident therefore that the char- 
coal inlet test is not a good basis for 
estimating plant efficiencies. 


HERE are several reasons why a 

charcoal test gives lower results 
than can be expected from an effi- 
cient recovery plant, even though the 
charcoal strips the gasoline com- 
pletely from the gas during test. 
For one thing, the distillation with 
glycerin does not remove quite all 
of the gasoline from the charcoal and 
the gasoline remaining behind is the 
most stable and non-volatile part. 
The condensing conditions at a re- 
covery plant, 60 to 80 pounds per 
square inch at atmospheric tempera- 
ture result in condensing more gaso- 
line than the atmospheric pressure 
and 32 degrees temperature used on 
test. The most important reason 
can best be understood in connection 





with a discussion of the fourth 
temperature rise method of gas test- 
ing. 


HE charcoal method of testing 

gas for gasoline content con- 
sists in (1) passing the gas through 
charcoal (2) distilling the gasoline 
from the charcoal by means of gly- 
cerin and (3) condensing the gasoline 
distilled off and measuring it. It was 
early observed that maximum gal- 
lons per thousand values were ob- 
tained when a definite amount of any 
particular gas was passed through the 
charcoal absorber. Passing either 
more or less gas gives a lower gallons 
per thousand value. It is easy to see 
that if too much gas is passed the 
charcoal can be saturated to the point 
where it will no longer strip the gas. 
This accounts for low results where 
too much gas is passed. When too 
little gas is passed, the charcoal con- 
tains a large amount of ethane, pro- 
pane and butane which not only fail 
to condense but in passing out carry 
with them a large amount of more 
stable gasoline which would other- 
wise condense. This is the reason 
for low results when not enough gas 
is passed. 


F A thermometer is placed in the 

top of a charcoal testing tube of 
small diameter, %-inch or less, and 
gas is passed in the bottom of the 
tube the thermometer will at first 
rise several degrees. This is_ be- 
cause the charcoal granules near the 
thermometer are adsorbing methane. 
The charcoal soon becomes practically 
saturated with methane, ceases to ad- 
sorb any more and cools off by 
radiation, etc. After a time ethane, 
the next higher constituent, begins to 
break through to the charcoal at 
the top of the tube and, since char- 
coal will under these conditions take 
up more more of ethane than it will 
of methane, there is a second tempera- 
ture rise and, as charcoal becomes 
saturated with ethane, the adsorption 
virtually ceases and the temperature 


falls. This is repeated for propane 
and, since propane is taken up in 
large quantities by charcoal this 


temperature rise is much the greatest 
one. When butane breaks through 
to the charcoal grains near the ther- 
mometer we have the fourth rise 
but this rise is very small. The 
reason is that practically the whole 
active charcoal surface is covered 
with propane and in order to be ad- 
sorbed the butane must displace the 
propane. The higher heat of con- 
densation of the propane almost 
balances the effect of the greater 
capacity of charcoal for butane as 
compared to propane. 


The test is stopped at or near the 
fourth temperature rise because the 
isopentanes have boiling points so 
close to that of butane that a single 
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charcoal tube will not make a per- 
fectly precise and quantitative sepa- 
ration between them. At this time 
the charcoal still contains a large 
amount of butane, usually much more 
than can be included in the gasoline. 

If a second charcoal tube was 
placed after the first, and more 
gas passed through the two in series, 
a large percentage of this butane 
could be displaced from the charcoal 
in the first tube, and the small amount 
of pentanes escaping would be caught 
in the second tube. Actually this 
is what happens in a plant, where 
there are always two absorbers in 
series treating the gas. After the 
first few minutes of the cooling cycle 
the cooling charcoal can adsorb a 
gradually increasing amount of hydro- 
carbons and we obtain a much better 
separation between the “wild ends” 
and the desirable gasoline than we 
do undertest conditions. 


HE obvious way to avoid this 
difficulty is to model the test ap- 
paratus to operate in the same way 
as the plant, but when the first minia- 
ture charcoal testing plant was built 
and an attempt was made to operate 
it in the same way as a large plant, 
it met with failure. Operation was 
found to be successful only if super- 
heated steam was used so that the 
charcoal was left in a dry condition 
at the end of the steaming period. 
The reason for this can be seen 
readily from a _ simple experiment. 
If activated charcoal containing 1020 
per cent moisture, appearing perfectly 
dry, is placed in a glass tube for 
observation at a temperature of about 
150 degrees Fahr. and gas from which 
the gasoline has been removed is passed 
through the tube, the moisture in 
the charcoal appears in drops at the 
outside of the granules. This is a 
visual demonstration of the fact that 
light gasoline hydrocarbons (ethane, 
propane and butanes) displace water 
from the charcoal surfaces. The re- 
pulsion for water of a charcoal sur- 
face coated with hydrocarbons is 
probably due to the fact that water 
will fail to wet a surface of any 
kind which is thoroughly coated with 
hydrocarbons. A glass capillary with 
a coating of heavy grease will repel 
water in much the same way that a 
clean glass tube will repel mercury. 
If the experiment is repeated with 
the charcoal at ordinary tempera- 
ture, the water is not displaced. For 
this reason in a small plant where 
heat losses are much greater per 
unit volume than in a large plant, 
the charcoal cools down before the 
displacement is complete and_ the 
adsorptive power of the charcoal is 
much reduced. 


This difficulty can be obviated by 
drying the charcoal by using super- 
heated steam during the steam period, 
or by using a steam jacket around 
the absorbers in the testing plant. 
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The steam jacket prevents heat losses 
from the inner absorber and the 
charcoal will show the same efficiency 
as in a large plant. 


HILE these test plants are not 

suitable for field testing, they 
may be set up at a recovery plant and, 
when operated on inlet gas, will 
afford an accurate and _ convenient 
means of estimating plan efficiencies. 
They may be operated continuously 
or intermittently and the only work 
involved is the turning of valves and 
the measuring and testing of the 
gasoline produced. One company en- 
gaged in the manufacture of natural 
gasoline has installed these testing 
units at its recovery plants. It is 
believed that these plants provide 
the industry for the first time with a 
really precise and practical method of 
determining the efficiency of a gaso- 
line recovery plant. 


A question which is very much 
discussed in the natural gasoline in- 
dustry is the relative efficiency of 
the charcoal process as compared to 
various oil absorption process. The 
charcoal testing method has come 
into almost universal use for deter- 
mining the gasoline content of lean 
gases and it is customary to compare 
plant production with the gallons per 
thousand cubic feet shown by the 
charcoal test. If the plant is as 
efficient as the test, it is rated as 
one hundred per cent efficient, and 
since the test is usually not more 
than 60-90 per cent efficient we 
have an anomalous situation. The 
writer knows of an oil plant which 
was treating gas of about .800 gal- 
lons per thousand content as deter- 
mined by the charcoal test. The plant 
was making the same yield as the 
charcoal test showed and was rated as 
one hundred per cent efficient, but 
the outlet gas from the plant tested 
150 gallons per thousand by the 
charcoal test. A miniature charcoal 
plant on the same gas produced 1.200 
gallons per thousand with no gasoline 
at all in the outlet gas as tested by 
the standard method. 

The above tests are typical of the 
results experienced at a large number 
of plants in the West Virginia field 
which have changed from the oil 
absorption process to the charcoal 
process. The increased yields are 
much greater than were to be ex- 
pected from the ordinary charcoal 
test applied either to inlet or outlet 
gas. 


Collectors To Talk Legislation 


JEFFERSON CITY, Mo., Sept. 17.— 
Discussions which will take place at 
the North American Gasoline Tax Con- 
ference, to be held at the Deshler- 
Wallich Hotel, Columbus, O., on Oct. 
3, 4 and 5, have just been announced 
by William A. McAtee, president, 
with headquarters at Jefferson City. 
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Evaporation Loss Control 


in the 


Producing Division 


in the producing division is one 

of widely variable conditions. 
The practical control of this loss 
must be adapted to the economic situ- 
ation in many ways. Just how this 
most efficiently may be done depends 
on a number of factors. The problem 
has always to be solved on the basis 
of a profitable return on the invest- 
ment and operating expense involved. 

For example, evaporation loss con- 
trol for the fully integrated company, 
owning its natural gasoline plants, 
pipe lines, refining facilities and stor- 
age, is a problem radically different 
from that of the operator concerned 
with production only. 

In the first instance, with ample 
gasoline plant facilities available, 
stripping of vapors from the crude 
on the lease, in the greatest degree 
possible, serves to effect a marked 
reduction of loss in the succeeding 
operations of pipe lining and storage. 
Such completely integrated operator 
thus makes a markedly greater total 
profitable recovery from the produc- 
ing property, although the whole re- 
sult may not appear in the records of 
the producing division alone. 


In the second case, however, the 
posted price being based on the grav- 
ity of the crude, the producer is con- 
cerned principally in delivering the 
maximum amount of crude, in the best 
gravity price bracket possible to attain. 

These two instances illustrates the 
two extremes of the problem. There 
are intermediate variations but a con- 
sideration of these two will develop 
those factors that can be weighed for 
any combination of intermediate vari- 
ables. 

In either case, the ratio of the 
loss to volume of production meas- 
ures the spread in which investment 
in equipment and operation for control 
can profitably be exercised. 

Early research in the field of evapo- 
ration loss developed that in the 
author’s experience, vapor tight tanks 
maintaining a relatively slight pres- 
sure on the crude fresh from the well 
served to almost wholly prevent loss 
by evaporation on the lease. 

Just what it is worth to the pro- 
ducer to effect this measure of pre- 
vention can best be shown through 
a comparison of losses by evapora- 
tion on the lease both from open 
tanks and from tanks built and 


Tin problem of evaporation loss 
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Figure 1. 


losses exceeding those shown by the 
curve. In his own research he has 
found greater losses in many _ in- 
stances, and should open tank prac- 
tice continue as it did at one time, 
the production of crude from the 
deeper sands would make even this 
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ing curve of loss from _ properly 
equipped and operated tight lease 
tanks carrying a sufficient pressure 
to prevent the escape of vapors. On 
this chart, the curve of Chart 1 is 
imposed for comparison. It will be 
noted that the lease losses of Chart 
1 almost wholly disappear in the 
curve of Chart 2. 


Experience of the industry since 
the introduction of the vapor pres- 
sure tank has thus demonstrated thé 
practical feasibility of bottling up 
the oil so tightly as to deliver crude 
at well head gravity to the pipe line. 
But the effect of this practice on suc- 
ceeding operations of pipe line trans- 
portation and storage is well shown 
on Chart 2. The savings made by 
the producing division are  dissi- 
pated and lost in the _ succeeding 
operations. 


It has been remarkably interest- 
ing to note the savings on the lease 
effected by efficient tankage. This 
phase of study of the problem, is 
of course, readily and_ graphically 
checked by comparison of run tickets 
on a “before and after” basis. This 
method has the merit of effecting a 
comparison on a readily grasped 
basis of actual commercial practice. 


In many instances the savings 
shown by properly designed, equipped 
and operated tanks amount to as 
much as 10 to 15 per cent of the 
lease production. Considered in 
terms of settled production, the pro- 
duction value of good, tight, prop- 
erly equipped tanks can thus. be 
readily measured against their cost. 
If settled production is worth $1,000 
per barrel, a saving (or increase) of 
10 barrels on a property is worth 
$10,000. It is just like adding 10 
barrels of settled production to the 
lease. 


ROBABLY it is true that the one 

argument the salesman has ad- 
vanced to the producer which has most 
influenced his purchase of “gastight” 
tanks has been that these tanks would 
raise the gravity of his crude, and 
consequently give him the _ benefit 
of a higher bracket in the posted 
price. The practice of purchasing 
crude on a gravity basis has fol- 
lowed the increasing demand for 
light crudes rich in gasoline. 


There are two _ factors’ which 
may and probably will, have a 
considerable influence on this _ prac- 
tice in the future. These are the 
increasing efficiency of natural gaso- 
line recovery practice, and the wide- 
spread introduction of  eracking 
equipment by the refiners. While it 
is true for the time being that the 
great volumes’ of _high-gasoline 
crudes now available to the refiner 
have apparently given a_ consid- 
erable setback to the cracking process 
and the natural gasoline manufacturer, 
it yet will undoubtedly be true that 
this is but a temporary condition, and 
it is likely that the real value of the 
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efficient lease tank will be considered 
more on a basis of its actual volume 
savings. 

The relation of gravity loss to vol- 
ume loss is well illustrated in the 
curve of Chart Fig. 3 which is based 
on a very considerable study of oils 
in many fields, and (is like Charts 1 
and 2) the results obtained by the 
author checked with those of the 
Bureau of Mines, and of major com- 
panies who have done valuable work 
in this field. 


There can be no real question but 
that the saving of these volume losses 
is economically more valuable than 
the gravity loss which is superficially 
the more potent argument for efficient 
tanks. Chart 3 also illustrates how 
necessary it is that the lease tanks be 
brought to the highest degree of effi- 
ciency. 

Chart 3 discloses the essential profit 
for the fully integrated company in 
stripping all the gasoline vapors pos- 
sible from the fresh crude on the 
lease. Inasmuch as the underlying 
basis of evaporation control is the 
vapor tight lease tank, this will be 
considered first. But first the tank- 
age problem at the lease itself must 
be taken up. 


HEN a well is drilled in, pro- 

duction of both oil and gas is 
at its peak. The period of flush pro- 
duction calls for a capacity of tank- 
age very greatly in excess of settled 
production requirements. Provision 
must be made for the separation of 
oil from gas, water, sand and sedi- 
ment from wells flowing either natu- 
rally or artificially by air-gas lift. 

In flush fields of the past there has 
been unavoidable waste of gas, and 
consequently of gasoline vapors. It 
was then economically unprofitable to 
build gasoline plants and gathering 
lines of great enough capacity to carry 
the peak volume. Tremendous vol- 
umes of gas were exhausted into the 
air and lost. Modern production engi- 


neering, however, has greatly changed 
this. Control of oil-gas ratios avoids 
waste of gas, avoids extreme and 
wasteful peaks, extends the life of the 
field and makes it possible to plan 
adequate natural gasoline plants of 
more extended useful life. 

The influence of deeper drilling on 
future evaporation losses will become 
of increasing importance, for two 
principal reasons. The author some 
years since, called attention to the 
influence of fixed gases dissolved in 
the oil on the evaporation rate. On 
testing vapors from tanks of oil, both 
fresh on the lease as well as in stor- 
age, it will be found that considerable 
proportion of fixed gases are present. 
It is obvious that such gases, dissolv- 
ing out of the crude, tend to release 
and carry with them the gasoline 
vapors that are the cause of evapora- 
tion loss. 

Gas is dissolved into oil under pres- 
sure. The greater the pressure, the 
more gas will the oil take up. The 
industry is now drilling to far deeper 
sands than was the rule but a few 
years back. The trend is continually 
for deeper wells. And the deeper 
the sands, the greater becomes the 
pressure on the oil, and the more fixed 
gas will it dissolve. 


RUDE from the Wilcox sand of 
Seminole, for instance, with its 
4300-foot wells, has a high evapora- 
tion rate, and one of the problems of 
storage is the initial elimination of 
the fixed gases which undoubtedly help 
to cause it. The fixed gases in Semi- 
nole crude are peculiarly persistent 
and the effect is noticed long after the 
oil has left the producer’s tanks. This 
situation undoubtedly forecasts a se- 
rious problem of successful conserva- 
tion that lies ahead as wells go deeper. 
From the producer’s angle, the air- 
gas lift intrudes another problem— 
that of elimination of the air or gas 
from the oil in as great degree as 
possible before running to stock tanks. 
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This calls for care in selection of the 
type of separator installed. 

With deeper wells, the air or gas 
lift is becoming of prime importance 
and of necessity the gas trap or sepa- 
rator either without or with the flow 
tank, is an essential part of the tank- 
age system. Where gas is used as the 
lifting medium, and the cycle is a 
“closed system,” wherein scrubbed gas 
from the separator goes first to the 
natural gasoline plant where gasoline 
fractions are knocked out, and then is 
returned to the compressor to be 
eycled through the well, evaporation 
loss is eliminated in this first stage 
of production. 

If, however, air is the lifting me- 
dium, and is merely scrubbed in the 
separator and then exhausted into the 
atmosphere, the loss of gasoline vapors 
may readily assume such proportions 
as to cause a serious dissipation of val- 
uable gasoline. It is not only diffi- 
cult but dangerous as well to attempt 
high compression of air-gas vapor or 
air-vapor mixture. The mixtures very 
readily become of such proportions as 
to be violently explosive. Naturally, 
the gasoline plant must exercise great 
eare in handling vapors from the air 
lift, and must keep a careful check on 
the air content. Even so, the opera- 
tion is an expensive one and wasteful 
of compressor power and capacity. 
Continued use of air as the lifting 
medium indicates the essential neces- 
sity of study to overcome gasoline loss 
in this operation. 


HE separator manufacturer’s 

problem becomes acute when it 
is considered that he must provide 
a piece of equipment to handle peak 
heads of large volume (as when wells 
are started or “cracked”) and as well 
provide a high efficiency of opera- 
tion on normal flow. 

There has as yet been too little 
general study of this problem of 
elimination of fixed gas dissolved in 
the crude. In the author’s opinion, 
that method is most efficient which 
handles the incoming fluid as quiet- 
ly as possible, and yet exposes the 
crude in a thin, smoothly flowing 
sheet within the separator. This, so 
far as he has been able to check 
it, releases more gas from the crude 
than where violent agitation is per- 
mitted. 

Where oil-gas separation is made 
in a separator, the flow tank ordi- 
narily becomes a mere settling tank 
between separator and stock tanks. 
It can, however, be made a_ val- 
uable adjunct of the separator in 
the elimination of fixed gas from 
the crude. Time and exposure are 
functions of the release of dissolved 
gas from the crude. A_ relatively 
large diameter flow tank, arranged 
for tangential intake so that the 
crude is exposed on the wall of the 
tank, will serve to release a con- 
siderably greater portion of gas. 

In any case, where used with a 
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separator or trap, the flow tank 
should be equipped like a stock tank, 
except that the thief hatch is un- 


necessary. 

The flow tank should be set for 
the 1-pound' pressure’ which is 
sufficient to eliminate evaporation 


loss, or as much greater pressure 
as is necessary to conduct gas to 
pumping engines, camp lines, ete. 
Usually, however, the gas is sold 
to the natural gasoline manufacturers 
who return residue gas for lease and 
camp purposes. 

In the ease of flush production 
where the separator is not used and 
the flow tank is depended on for 
separation effect, or where it be- 
comes a matter of serving pumping 
wells which may or may not head 
up periodically, care should be taken 
to properly equip the flow tank to 
meet the conditions present. 

The equipment of the flow tank 
must provide a sufficient relief valve 
capacity to protect the tank for the 
maximum peak as wells head up or 
should gasoline plant gathering lines 
be shut off. The type of valve se- 
lected should embody the essential 
characteristics of the stock tank valve. 
It should be large in capacity and 
the curve of operation should be 
flat in order to avoid building up 
of excessive pressures as wells head 
up. It should be readily inspectable. 
Material should be such as will in- 
sure reliable operation under cor- 
rosive conditions. 

The volume of gas _ present, es- 
pecially the volume at peak heads, 
should be carefully checked and a 
sufficient number of valves set to 
afford relief capacity that will thor- 
oughly protect the tank, the capacity 
should be figured at the relatively 
slight pressure permitted by the 
strength of the tank. 


HE majority of lease tanks to- 

day are of bolted construction. It 
is not a difficult matter to design, 
manufacture and erect bolted steel 
tanks in the usual lease sizes—up 
to 1000-barrel capacity—that will in- 
itially withstand a pressure of 1 
pound. The real problem, however, 
is to make the bolted seams hold 
indefinitely at this pressure. It is 
quite the usual experience that tanks 
originally set to hold one pound will 
fail to hold one-half pound or in 
fact, hardly any pressure at all after 
a period of use. 

The leaks occur most frequently in 
the deck seams. Failure is due in 
large degree to the stretching of deck 
sheets and seams by walking on the 
decks for gauging, examination of 
equipment, etc., or by stresses induced 
by excessive pressure or vacuum. 

The seams of bolted tanks are made 
up with a yielding gasket. This gas- 
ket tends to harden, or vulcanize, 
with exposure. Where the decks are 
made of the usual light steel sheets, 


the sheets themselves yield between 
bolts. In many oils there is present 
considerable sulphur in varying forms 
and this undoubtedly hastens the 
hardening of the gasket in some de- 
gree as well as hastening corro- 
sion of the deck sheets. 

Where it is necessary to use the 
bolted type of tank, the deck should 
be made of considerably heavier steel 
and the deck seams especially should 
be reinforced with a proven gasket 
cement which will not harden, but re- 
main in some degree elastic. This 
care in the setting of the tank en- 
tails some additional expense. It 
should be borne in mind, however, 
that this expense is well worth its 
cost in the continued efficiency of 
the tank. 


HERE possible as in the case 
of settled properties a more 
permanent type of tank is well worth 
its cost. Such a tank can be of 
welded or riveted construction, but 
in the case of flush properties such 
tanks are of limited capacity, and 
the bolted type of tank in the larger 
sizes where required is more eco- 
nomical. When the lease has settled, 
however, to the point where the 
smaller tanks can be used, the re- 
placement of the bolted by the per- 
manent type of tank, is well worth 
while. The production superintendent 
will do well to watch this situation. 
Most leases remain over-tanked for 
too long. Many times an _ actual 
economy of tank equipment can be 
attained, especially by large opera- 
tors, by cutting down the large bolted 
tankage on settled properties, and us- 
ing it for new operations. Too large 
tanks are a source of evaporation 
loss, because there is too great an 
area of oil exposed in tanks of large 
diameter, wherein diminished produc- 
tion accumulates slowly. 

Vacuum and pressure relief valves 
are necessary for the proper pro- 
tection of any tank that is really 
tight. Some pressure is_ essential. 
The 1-pound pressure per square inch 
is principally effective because it is 
slightly in excess of the expansion 
increase of the gas and vapors in 
the tank by reason of temperature 
rise. Thus, this pressure will serve 
to hold all the gas and vapor within 
the tank for a rise in temperature 
of about 40 to 50 degrees Fahr. 
There are, however, large numbers 
of stock tanks in use which cannot 
carry this pressure. These tanks are 
profitably being made vapor tight by 
gasketing the seams of the deck and 
manhole, and then equipped with 
valves set for 1 or 2-ounce pres- 
sure and 1 ounce vacuum, they make 
very appreciable savings over open 
tanks. 

There has been, as a whole, too 
little study of the conditions under 
which the vacuum and pressure re- 
lief valves for tight tanks have to 
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operate. Too often this has resulted 
in designs which, for many reasons, 
are not sufficient in capacity or re- 
liable in operation. In consequence 
lease men, in order to safeguard the 
tanks in their charge sometimes re- 
sort to leaving thief hatches or man- 
holes open and so destroy the vapor- 
saving value of otherwise efficient 
tanks. 


ANK valves are available in a 

wide range of types, including 
various sorts of mechanical dead 
weight valves, valves with springs, 
valves with metal seats and with 
composition seats, and valves embody- 
ing liquid seals in various forms. Ex- 
perience however, has determined cer- 
tain essential conditions that satis- 
factory valves must meet, as_ well 
as those features of design and con- 
struction that have proved undesir- 
able. 

A good tank valve must have a 
capacity (or rate of gas flow) large 
enough to protect the tank at the 
greatest rate of filling and emptying 
that the tank connections permit, 
without creating pressure or vacuum 
dangerous to the tank. It must work 
without sticking or corroding in the 
presence of hydrogen sulphide or 


other corrosive influences in the va- 
pors. It must operate reliably, with- 
out freezing, in below-zero weather, 
as well as in summer when the tank 
deck will become so hot as to burn 
the hand. It must work with dry, 
clean gas, with gas laden with water 
vapor, or even (as the author has 
observed) with paraffin blown into 
the tank with gas. It must not gum 
up or stick if perchance the stock 
tank runs over, which in the case of 
a gastight tank, is through the valve. 
And it must be readily tested by the 
lease man, without being in any way 
torn down. Furthermore, it must not 
chatter in operation, as chatter means 
worn and leaky valves and seats. In- 
cidentally the design must be such 
as to provide a satisfactory piece of 
equipment at a reasonable price. The 
valves, of course, should not leak. 


NFORTUNATELY valves may 

be of considerable area, but the 
passages for escape of gas so shaped 
as to reduce capacity below safe op- 
erating limits. Many valves are too 
small to begin with. Where soft 
seats are used, many times they are 
of a composition that hardens and 
cracks in the presence of sulphur gas 
and the heat of summer, or softens, 


disintegrates and sticks when smeared 
with oil, as usually occurs. The 
choice of spring weighted types often 
leads to loss, if not disaster, through 
the weakening of springs (or stick- 
ing) by reason of rust and corro- 
sion. 


IQUID seals are difficult to keep 

in order for a number of reasons. 
For instance, water vapors condense 
and collect in the seal cups; when 
this occurs in winter, freezing sticks 
the valve. Where, as is usually the 
case, no means of readily testing the 
valve is provided, inspection occurs 
only at too great intervals, and trou- 
ble of more or less serious nature 
results—usually the pulling in or 
bulging of the tank. 

Chart Fig. 4. The wide disparity 
in performance of tank valves is 
graphically shown in Chart Fig. 4, 
taken from a monograph of govern- 
ment investigators. When it is con- 
sidered that 1000 barrels of oil per 
hour pumped from tanks to pipe line 
requires 5600 cubic feet of air per 
hour, to replace the oil removed, the 
necessity of valves of ample ca- 
pacity is evident. 

Generous care exercised in the se- 
lection of vacuum and pressure valves 
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“IDECO” Steel Wheels = 


Built for Hard Service 





Bull Wheels 


“Ideco” Bull Wheels have eight channel spokes, 
a deep “‘V”’ groove tug rim with rolled edges, wood 
or steel faced brake wheels, “‘Ideco” patented remov- 
able gudgeons and 13’ 6’’-16” or 18” O. D. shafts 
with 3%" or 4%” walls. Turning pins, rope dogs and 
helpers are regular equipment. 
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Bull Hoists 


The Bull Hoist utilizes the standard type of tug 
wheel, shaft and removable gudgeons, the brake hag 
been changed to a casting 48” in diameter equipped 
with Johns-Manville Brake Lining. The elimination 
of the antiquated type of brake has brought greater 
flexibility of operation, more perfect control, speeded 
up drilling, gives more floor room and eliminates all 
of the disadvantages of the old type of brake. 





Calf Wheels 


Made with wood or steel face brake wheels ‘‘Ideco” 
Calf Wheels have earned a reputation for great 
strength and long service. A 90” sp'it sprocket, 
“Ideco” patented removable gudgeons and 16” or 
18” O. D. Shafts are standard. 





Band Wheels 


Having superior strength and balance with a mini- 
mum of vibration ‘‘Ideco” band wheels are furnished 
in a variety of sizes. Their principal features are: 
wood or steel face rims, double channel arms, double 
riveted construction, a one-piece steel hub, and the 
“Ideco’”’ deep ‘‘V”’ groove double steel tug rim with 
rolled edges. 


All the Above Wheels Furnished 
Galvanized or Painted i] 
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IL men who have 
visited Richfield 
in California are im- 
pressed with the 
number and size of 
the ‘‘Ideco’’ Galvan- 
ized Structural Steel 
Derricks, just as in 
other localities. 
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built and assembled, to the last rivet, in our own shops. They meet.the most rigid de- 
country service. Their construction is based upon sound engineering principles—cou- 
oil producer wants. ‘‘Ideco’’ Wheels are built of the finest materials and possess tre- 








ation, run true and give years of service with little or no attention. Send for Wheel | 














nal Derrick @ Equipment Co. 


Torrance, Cal. 
Office: 74 Trinity Place, New York City 


Branches in Every Important Oil Field 
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for vapor tight tanks is well repaid 
in the confidence and the satisfac- 
tion of the field men who become 
responsible for the efficiency of the 
tanks in use. 


HE subject of thief hatches is 

quite as important in its way 
as tank valves. The thief hatch, or 
thief hole cover, should be tight, and 
convenient in operation. It should 
be rugged and strong, and its con- 
struction should be such as_ there 
is no possibility of the cover be- 
ing locked down without being firm- 
ly on its seat. The sealing gasket 
is important. In general, composi- 
tion rubber gaskets should be avoid- 
ed, because the inevitable smearing 
of oil will tend to disintegrate them, 
or they will harden and crack. 

The location of valves on the stock 
tank is important, vapors of gaso- 
line have a considerably higher spe- 
cific gravity than air or gas. Thus 
the atmosphere in the tank is much 
leaner at the very top in the dome 
than down nearer the oil level. As 
the tank is filled, the vapor, gas and 
air are pushed out through the valve. 
Consequently, if the valve is set low, 
as at the edge of the deck, a con- 
siderably greater proportion of rich 
vapor is exhausted than if the valve 
is set on the dome cover. 

Conservation of vapors has a most 
effective ally in the natural gasoline 
division. Initial co-operation with this 
division occurred, of course, in the 
recovery of casing head gas. Sale 
of casing head gas soon became a 
prime consideration in the income 
from a producing property. 

Lease tanks arranged for preven- 
tion of evaporation become imme- 
diately efficient tanks for recovery 
of vapors by connecting them to cas- 
ing head gathering lines, with suit- 
able automatic vacuum control. 


ECOVERY of flow tank gas has 

been practiced for a considerable 
period. This recovery has not, as al- 
ready noted, been as effective as it 
can now be made through modern 
methods of production control. That 
is for the very good reason that 
the gathering lines run to flow tanks 
cannot be made of sufficient capacity 
to carry the extreme heads of un- 
controlled flush production. It was 
the common, not the unusual thing, 
to see tanks in a flush field popping 
off as some flush well headed up in 
a tank connected to gathering lines 
to which other tanks set at lower 
pressures were piped. 

This again illustrates the value of 
efficient control of oil gas_ ratios 
throughout a field. 

But recovery of vapors merely from 
the flow tank is stopping far short 
of realizing the full efficiency of the 
natural gasoline plant in the control 
of evaporation in the producing di- 
vision, particularly for the fully in- 
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Oz. Pressure. 


Oz. Vacuum 





Figure 6 graphically shows the capacity at various pressures which indicates that this valve 
has ample capacity to pass all the gas and air, at very slight pressure, necessary to properly 
protect the tank. 


tegrated operator. Dissolved gases and 
gasoline vapors continue to leave the 
crude in the stock tanks, and even 
in the pipe line and storage tanks. 

Should gathering lines be run to 
stock tanks, as well as flow tanks, 
and vapors taken off there, there 
not only will be a profitable recov- 
ery but the release of dissolved gas 
sensibly increased. Stock tanks are 
usually set in battery, where the va- 
por lines can readily be manifolded. 
The advantage of manifolding is equal- 
ized pressure throughout the tanks 
of the battery, and a_ considerably 
decreased air content in the recov- 
ered vapors. Thus a tank from which 
oil is being run, draws on the other 
tanks of the battery for gas and 
vapors to replace the oil. Likewise, 
the tank or tanks being filled push 
vapors out into the other tanks of 
the battery through the manifold. 
Thus there is much less breathing 
of air into any tank in the bat- 
tery, 


T IS not always the case that the 

flow tank is set near or as a part 
of the battery of stock tanks. Where 
it is so set, the flow and stock tanks 
should be manifolded together as 
there is always gas arising from 
the crude going into the flow tank, 
the probability of air in the stock 
tanks being in excessive proportions 
is greatly reduced. 

Accurate control of gathering line 
vacuum at flow and stock tanks is 
vitally essential. Such control must 
be sensitive to the slightest change 
in tank pressures and the regulator 
must be of proportionally large ca- 
pacity to insure the recovery of va- 


pors at pressure peaks. Large ca- 
pacity does not necessarily denote 
large size. The regulator passes 


normally but a very small ratio of 
its peak capacity. It must, therefore, 
be of a type that assures constant 
regulation over its entire capacity 
range, for constant and close regu- 
lation is vitally essential to success- 
ful vapor recovery. 

Because of the present sharp line 





of demarcation between the produc- 
ing division and the natural gaso- 
line division, regulators are usually 
set on the ground near the flow tanks 
they serve instead of on top of the 
tank. Many times operators com- 
plain of the sensitive regulators chat- 
tering under these conditions. Care 
should be exercised in such hook ups 
to see that the line from top of tank 
to regulator is of sufficient capacity. 
If the pressure drop in the line from 
tank to regulator is greater than the 
sensitivity of the regulator, the in- 
strument is certain to chatter, es- 
pecially with relatively small volumes 
passing. In such cases enlargement 
of the line, say from 4-inch to 6-inch, 
will overcome this trouble. The larger 
line may be swaged into the reg- 
ulator inlet. . 


There has existed a belief that high 
vacuums within the tank are essen- 
tial to complete vapor recovery. Such, 
however, is not the case. The slight 
effect of the partial vacuum thus at- 
tainable may be accomplished, when 
it is realized that the crude and its 
dissolved gas have been released from 
a pressure of 40 to 90 atmospheres 
in the sand, and the further gain 
of one fourth to one half an atmo- 
sphere practically attainable is neg- 
ligible. 


The hook-up in the flow tank must 
be such as to continually remove the 
stratum of vapor of high _ specific 
gravity that forms over the surface 
of the crude and this is most prac- 
tically accomplished by extending the 
gathering line within the tanks until 
its mouth is but 10 inches or 12 
inches above the surface of the crude. 
This has the effect of causing the 
lighter gases to sweep over the sur- 
face of the oil, picking up the heavier 
vapors and carrying them into the 
gatherline. 

It is better to carry the pressure 
in the tank above but as near to 
atmosphere as_ possible. Regulators 
are available that open at %-inch 
water column pressure, and close at 
atmosphere. This has the effect of 
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materially reducing the air content 
of recovered vapors, which would 
build up under vacuum, due to slight 
leaks in the tank decks or equip- 
ment, and also of preventing undue 
vacuum stresses on the tank which 
might create leaks. The natural gas- 
oline division, as every operator 
knows, spends a good part of its 
activity in fighting air content in 
the gas it treats. 

In conclusion, the producing divi- 
sion will earn greater dividends—se- 
cure a greater volume production from 
its properties both in crude and in 
dollars and cents—if it will whole- 
heartedly co-operate with the natural 
gasoline division in the equipment 
of its properties with efficiently op- 
erated vapor saving tanks (now ob- 
tainable as standard .product from 
many reputable manufacturers) and 
carefully considered, effective and 
complete vapor recovery systems. 


Brings Out New Line 
Of Diesel Engines 


CHICAGO, Sept. 19.—A line of 
higher speed, lighter weight Diesel en- 
gines in ratings from 30 h.p. and up, 
for belt drive or for direct connection 
to driven machinery, is one of the 
recent developments of Fairbanks- 
Morse & Co., with headquarters here. 

These engines have been developed 
as a result of the rapid widening of 
the field of application for this type of 
prime mover, whereas previously de- 
velopments have been with larger sizes 
only. 

In this engine the fuel oil is in- 
jected into the combustion space above 
the cylinder proper by a plunger pump 
which is driven on a cam mounted on 
a shaft running along the side of the 
engine about half way up. The fuel is 
sprayed through a nozzle at the top 
of the cylinder and the injection of the 
fuel is timed so that it enters the com- 
bustion chamber at about the time the 
piston reaches the top of its stroke. 

The new Diesel is equipped with 
both manual and governor control, 
which is an important feature where 
the engine is used for such service 
as a power shovel, and it is also 
useful in varying the voltage or fre- 
quency on direct and alternating cur- 
rent generating sets. 

The engines are built in a number 
of modifications to meet virtually 
every service requirement. They can 
be equipped with radiator cooling and 
with a built-in clutch of the automo- 
bile type for such applications as 
dredges, power shovels, locomotive 
type cranes, etc. The direct connection 
of a small alternating current gener- 
ator with direct connected exciter is 
another modification, this being the 
first time, the company claims, that 
a full Diesel engine alternating cur- 
rent generating set has been available 
in sizes as small as 36 _ kilowatt. 
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Warren Electric Grease Extractor 
Free to You~ 










Removes 
old dirty, gritty, 
worn out grease 
at the rate of 
two pounds 
per minute. 


Ruined, noisy gears are caused 
by putting new, fresh grease 
with old, thin, dirty grease. 
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Protect the gears they <j Write 
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will get results for you 
no matter what you ‘‘want”’ 


Turn to that page, with rates, at back of this issue. 
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UCH has been written from 
M. time to time, of the his- 

tory, design, construction, in- 
stallation, maintenance, operation 
and repairs of oil field boilers and 
there are available boiler codes, pub- 
lished results of studies and experi- 
ments made of boiler efficiencies and 
boiler losses, which the progressive 
firemen will obtain and give intense 
study to. 


The American Society of Mechan- 
ical Engineers has long since pub- 
lished a boiler construction code, 
which has been revised from time 
to time. This code has formed the 
basis of other codes written, such 
as those used by the states of Cali- 
fornia and Oklahoma, and _ largely 
governed the construction of boilers 
throughout the country. Bulletins 
such as one entitled “Study of 
Boiler Losses,” published by the 
University of Illinois, and those pub- 
lished by government departments 
at Washington are available for 
those wishing to go deeply into the 
subject. 


An excellent paper by John R. 
Suman was. delivered before’ the 
American Petroleum Institute at 
Tulsa on Dec. 8, last, which pre- 
sents some very useful information 
concerning the proper installation 
and care of oil field boilers. This 
paper is available for distribution 
from the Institute. 

The standardization committee on 
oil field boilers of the American Pe- 
troleum Institute, which committee 
is composed of qualified oil-field men, 
has developed over a period of years 
past an A. P. I. boiler specification 
governing the construction of A. P. I. 
boilers and a code of recommenda- 
tions for the selection, maintenance 
and operation of oil field boilers. 
This specification and code has, in 
part, been distributed by the A. P. IL. 
and in the near future will be ready 
for distribution in its completed 
form. Every fireman in the indus- 
try should secure a copy of this 
specification and code for his study 
and enlightenment. He will be able 
to obtain such copy from C. A. 
Young, Director of Standardization, 
1508 Kirby Building, Dallas, Texas. 


There are however, inasmuch as it 
is not possible to cover the subject 
of boilers completely in these short 
articles, some important principles 
of the efficient firing of boilers not 
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Getting the Most Steam From 
Oil Field Boilers 


By Rex G. Hamaker * 





REX G. HAMAKER 


followed by all firemen that should 
receive attention. 


Boiler Design 


HERE are two principal types 
"Tor boilers, namely the water 
{ube boiler and the fire tube type. 
Water tube boilers are generally of 


large capacity and high pressure 
and used more commonly in _ per- 
manent’ _ installations. There has, 


however, recently been introduced a 
satisfactory water tube boiler, por- 
table in character and_ sufficiently 
small in capacity for general oil field 
use. 


Fire tube boilers are generally 
constructed to conform to one of 
two designs, namely the fire box 


or locomotive type and the horizon- 
tal return tubular type. In oil field 
installations, particularly for drilling 
purposes the locomotive type is the 
most suitable because of its  por- 
tability and simplicity of set-up. 


Fire Box Boiler Set-Ups 


WN MANY instances however, ad- 
| gece has been taken of the 
simplicity of fire box boiler set- 
ups to such an extreme that it has 
proved detrimental to field opera- 
tions. That which is desired most 


*Chief engineer, Humble Oil & Refining Co., 
Houston. 


by firemen and steam users is the 
maximum amount of dry steam ob- 
tainable and frequently in the at- 
tempt to obtain this maximum 
amount of dry steam the object is 
defeated because of inefficient  set- 
ups and inefficient operation. 

In order to obtain the maximum 
amount of dry steam available from 
a given boiler certain fundamental 
principles of combustion and draft 
must be adhered to. 


Combustion and Combustion Chambers 


OMBUSTION, being the rapid 

chemical combination between 
the fuel supplied and the oxygen of 
the air supplied, results in a gen- 
eration of heat; and it must be re- 
membered that it is the heat which 
when applied to water’ generates 
steam rather than the fire, which 
is simply the process of genera- 
tion of the heat desired. The heat 
developed, which is colorless as com- 
pared to the fire or process of com- 
bustion, has actually a higher tem- 
perature than the main body of the 
fire itself. It is for this reason 
that it is highly desirable that com- 
bustion be completed adjacent to but 
not against the water sheets of 
the boiler, which in the case of the 
H. R. T. boiler is the bottom of 
the shell and in the fire box boiler 
the inside of the fire box and the 
tubes. 

It is, therefore, desirable that a 
combustion chamber be constructed 
adjacent to but independent of the 
boiler, whether it be of H. R. T. or 
fire box type. For the H. R. T. boiler 
the combustion chamber should be 
satisfactorily constructed for complete 
combustion at the end of the boiler 
under the smoke box or stack end. 
For the fire box boiler the combus- 
tion chamber should be constructed 
below the fire box of the boiler. 

The combustion chambers should 
be tight, so as not to leak heat gen- 
erated and should be of ample size 
for complete combustion. For the fire 
box boiler, it has been found de- 
sirable to construct the combustion 
chamber below the fire box in size 
equal to, or greater than, the fire 
box itself and to be fired from the 
smoke stack end of the chamber. 
Great care should be exercised to 
prevent any air whatsoever from en- 
tering the combustion chamber or 
the fire box except that air which 
is necessary for complete combus- 
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tion and which is admitted into the 
combustion chamber only from where 
the chamber is fired and where the 
fuel is delivered. 

Because of the unfortunate com- 
position of the air available, which 
is but approximately one-fifth oxi- 
gen and four-fifths nitrogen, much 
air has to be admitted in order to 
secure the required amount of oxy- 
gen for combustion. The four-fifths 
of the air admitted is detrimental 
to steaming, having only the off- 
setting quality of cooling rather than 
the desired quality of heating of 
the boiler water. Therefore, too much 
emphasis can not be put on the nec- 
essity of excluding all air except that 
admitted for combustion with the fuel 
at the burner in the combustion 
chamber. 

Combustion chambers. should be 
carefully constructed of good brick 
and mortar and lined with high qual- 
ity fire brick and fire clay. Soil 
piled around a combustion chamber 
is of practically no value in pre- 
venting air leaks as it becomes com- 
pletely dry when the boiler is fired 
and is then nothing but a porous 
mass, 

There is additional reason for com- 
pleting combustion away from water 
sheets or surfaces of the boiler from 
the standpoint of care of the boiler 
itself. Direct firing against the sheets 
and tubes of a boiler causes unequal 
expansion and contraction of sheets 
and tubes, because of the varying 
temperatures in the fire, or combus- 
tion process. This naturally results 
in warped sheets, leaky tubes and 
leaky stay-bolts. 


Draft 


ROPER draft is often disregarded 

in boiler firing, which results in 
a lessening in the amount of steam 
delivered. Proper draft is obtained 
with a correctly designed stack which 
has had the attention of the design- 
ing engineer or the practical experi- 
menter to give it correct diameter 
and length. 


Quite frequently boiler stacks are 
put up short because of the incon- 
venience in handling a long stack. 
A much greater inconvenience re- 
sults, however, when the firemen at- 
tempt to get the steam required with- 
out the aid of sufficient stack to 
give the necessary draft. Gener- 
ally a reputable boiler manufacturer 
furnishes a stack correctly designed 
for the boiler delivered. 

A stack of correct size does not, 
however, solve the draft problem un- 
less it is properly assisted with an 
air tight smoke box and air tight 
joints in the stack and air tight 
where the stack joins the boiler. If 
the smoke box door is loose, or warped 
to stand partly open, the draft is 
broken or spoiled to whatever extent 
air is permitted to enter the stack 
without having passed through the 
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A poor or in- 
directly in 


combustion chamber. 
sufficient draft results 
lower steam capacity. 


Boiler Capacities 


OILER capacity, or the horse- 

power of a boiler, is dependent 
upon the number of square feet of 
water surface available for direct con- 
tact with the heat generated in the 
combustion chamber for the disen- 
gagement of steam within the boiler. 
Boilers, therefore, like all other power 
units, have their working capacities 
and their ultimate capacities to which 
they can be crowded; but to secure 
the maximum amount of steam from 
a given boiler certain fundamental 
principles of firing as herein described 
must be followed. 


It is not possible to get maximum 
power from a given engine, whether 
it be steam or internal combustion, 
if the piston rings leak badly; nor 
is it possible to get maximum power 
from a steam turbine when some of 
the buckets are broken or out of 
line or worn. Likewise, it is not pos- 
sible to get the maximum amount 
of steam from a given boiler if con- 
ditions for efficient steaming as here- 
in described are not met. 


Boiler Feed Water 


F IT is desired to get the maxi- 

mum amount of steam from a 
given boiler it is certainly not de- 
sirable that the water within the 
boiler be cooled by the injection of 
cold feed water. It must be remem- 
bered that whatever the temperature 
of the feed water injected into the 
boiler is, it must be raised to steam- 
ing temperature before steam can be 
formed. Therefore, the least amount 
of heat consumed within the boiler 
for raising water to steaming tem- 
perature the more heat is available 
for steaming and, consequently, more 
steam can be delivered. 


There are both open and closed 
feed water heaters which utilize ex- 
haust steam, the heat of which or- 
dinarily would be wasted. 


The quality of feed water or boiler 
water also has a very direct bear- 
ing on the amount of steam that 
can be generated in a given boiler. 
If the water is hard, containing scale 
forming elements, there will be na- 
turally an insulation of scale formed 


on all steam’ generating surfaces 
within the boiler. Such a scale on 
tubes and other heating surfaces 


naturally insulates off the heat from 
coming in contact with the water to 
form the desired steam. A_ heavy 
coating of scale deposited in the 
boiler from bad feed water means 
that much heat will pass through the 
boiler flues and up the stack with- 
out generating steam. Therefore, a 
boiler coated with scale on the in- 
side cannot be expected to generate 


nearly the amount of steam that 
a clean boiler will. 

Likewise, flues must be kept free 
from soot accumulation, for soot also 
acts as insulation against the water 
from the heat, thus preventing the 
forming of the maximum amount of 
steam. The heavy accumulation of 
soot in tubes also interferes with the 
proper draft being drawn from the 
combustion chamber. 


Boiler and Steam Line Protection 


RACTICALLY all firemen tend- 

ing field installations where boilers 
are set-up in the open have wit- 
nessed what happens when rain falls 
on a hot boiler or steam line. It 
is seen that steam is immediately 
formed from every drop of water 
falling on a hot boiler or steam line. 
It is, however, probably little realized 
or known the amount of heat dissi- 
pated from a boiler or steam line 
when unprotected from the weather. 
If all of the heat dissipated from 
an unprotected boiler and unprotected 
steam lines could be conserved and 
put to work generating the steam 
desired there would be obtained a 
very appreciable additional quantity 
of steam from the given boiler and 
given firing conditions. 

There is much accurate data avail- 
able on actual losses from boiler ra- 
diation but it is neither the purpose 
of this paper nor does space permit 
to give such detail but instead to 
call attention to boiler operators the 
fact that these losses herein referred 
to, when permitted, are the reasons 
why much difficulty is encountered 
when attempting to get the neces- 
sary steam from a_ given size of 
boiler that should provide the steam 
required. 

Boiler insulations are not ordinarily 
considered practical for temporary field 
set-ups, but much can be gained from 
the use of tight boiler houses which 
prevent wind or even air currents 
from continually taking heat from 
boiler shells. A tight boiler house is 
known to be a worth while installa- 
tion even for temporary set-ups and 
the difference in the amount of steam 
delivered from a given boiler when 
installed in the open and when in- 
stalled in a boiler house in indeed 
noticeable to the operator of a steam 
engine to which steam is being fur- 
nished from the boiler. 


WORCESTER, Mass.—George W. 
Knowlton, III, has been elected presi- 
dent of the Victor Filling Stations, 
Ine. Victor Mandoff, who organized 
the company, remains as manager 
and treasurer. Maj. George W. K. 
Knowlton, Jr., who was previously 
general manager of W. K. Knowlton & 
Sons hat factory of Upton, has been 
elected to the board of directors. 

The company was organized in Oc- 
tober, 1926 and operates several filling 
stations here. 
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Faster and Cheaper Drilling Methods 


Are Present Day Necessity 


By John M. Lovejoy* 


HE science of extracting and 

| utilizing the mineral constituents 

of the earth’s crust is nearly as 

old as man. Students of the develop- 

ment of civilization estimate that it 

has taken over 100,000 years for man 

to develop from arboreal mammal, 

living on uncooked fruits, roots, and 

berries, to his present highly devel- 
oped state. 

The mastery of the more simple 
arts—the use of fire, stone imple- 
ments, the bow and arrow, the mak- 
ing of pottery and finally the smelt- 
ing of iron, involved thousands of 
years. Progress was slow primarily 
because of the inability of man to 
disseminate knowledge. It is. esti- 
mated that the first systems of writ- 
ing by graphic signs were developed 
only about 6000 years ago. 

This step undoubtedly allowed much 
more rapid progress of the arts and 
sciences. Finally, with the discovery 
of the printing press and the use of 
paper, facilities for the distribution of 
knowledge and a medium for discus- 
sion was provided. Now with our 
large groups of scientific and techni- 
cal men, progress is indeed _ rapid. 
Practical application follows fast on 
the heels of laboratory experimenta- 
tion. This particularly applies to the 
petroleum industry, where the oper- 
ator is now doing things which only 
a few years ago were beyond his 
most sanguine hopes. 

In the development of the science 
of extracting petroleum from the 
ground and deriving its hundreds of 
by-products from it, the accomplish- 
ment of individuals has been notable. 
But the reason today that the United 
States occupies the leading position 
among all other nations respecting the 
production and utilization of its pe- 
troleum resources is largely due to 
co-operation of the practical and the 
technical men engaged in this indus- 
try, and in the industries dependent 
on the products obtained from petro- 
leum. 


RODUCTION engineering _ itself 

is as old as most of the arts, but 
as a profession it is the infant among 
the large groups and branches of en- 
gineering. The principles of churn 
drilling and also of “casing” a hole 
were discovered and in use by the 
Chinese centuries ago. Quoting from 
Baron Richofen’s letters, 1870—1872, 
“a slight up and down motion of the 
thick end of the pole makes the iron 


*Chairman, Petroleum Division, American In- 
stitute of Mining Engineers. 
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hop and bore a vertical hole with its 
broad sharpened edge—when a_por- 
tion of the rock is mashed clear water 
is poured into the hole, a long bam- 
boo tube with a valve in the bottom 
lowered, and the turbid water is 
raised to the top. For the _ protec- 
tion of the sides of the bore-hole pipes 
of cypress wood are rammed in and 
to prevent the water contained in the 
surrounding ground from getting ac- 
cess to the well, the pipes are at- 
tached to each other at the ends 

.’ So we see here bit, bailer and 
casing. 


The first modern drilling of which 
we can find record was for artesian 
water in France. In 1821 M. Garnier 
published 2000 copies of his work 
“Traite des Puits Artesiens” contain- 
ing a complete manual of the art of 
well drilling. In 1841, at Grenelle 
near Paris, a well was completed to 
a depth of 1798 feet after seven 
years of incessant labor. This was 
for some time the deepest well in the 
world. In 1857 the Passy well, also 
near Paris, was drilled to 1923 feet; 
its diameter was two and a half feet. 

The rotary system of drilling in its 
original conception was invented by 
Fauvelle in 1845 and was used for 
some years in Europe. This system 
attained prominence for deep well 
drilling in 1901 where it was_ suc- 
cessfully used at Spindletop where 
other methods of drilling had failed. 
A VERY comprehensive book was 

published in 1861 (2nd Edition; 
First Edition apparently 1845). This 
is “Guide du Sondeur” by De Gonser 
et Laurent. It contains many plates 
of drilling and fishing tools identical 
with those now in use. Apparently 
one of the next most important pub- 
lications is “Petroleum” by Sir Bover- 
ton Redwood in 1890, and then in 
1904 A. Beebe Thompson’s “The Oil 
Fields of Russia.” 


Among the first American publica- 
tions are technical papers by I. N. 
Knapp, Captain A. F. Lucas, Ben- 
jamin Andrews—who was a _ pioneer 
in the development of the use of mud 
laden fluid in rotary drilling—and 
Miles W. Quick, who experimented 
with back pressures on oil wells in 
Pennsylvania probably in 1905-6. 

In 1911 or 1912 the Bureau of 
Mines became interested in problems 
connected with recovery of oil, elim- 
ination of waste and allied questions, 
and appointed Ralph Arnold as con- 
sulting engineer for petroleum. The 
development of the Cushing field was 


accompanied with such huge losses 
of natural gas that congress appro- 
priated certain sums for the estab- 
lishment of petroleum engineers to 
work under supervision of the Bureau 
of Mines; Alf G. Heggem, James O. 
Lewis, Carl H. Beal, W. F. McMur- 
ray, H. B. Goodrich and others were 
appointed petroleum engineers by the 
Bureau. 

Of the early publications issued by 
the Bureau of Mines, the most inter- 
esting are “Mud Laden Fluids applied 
to Well Drilling” in 1913 by Pollard 
and Heggem, “Methods for Increas- 
ing the Recovery from Oil Sands” in 
1917 by James O. Lewis, “The Decline 
and Ultimate Production of Oil Wells” 
in 1919 by Carl H. Beah. 


HE Bureau of Mines has_ con- 

tinued its work in production en- 
gineering and today has stations in 
all of the large producing districts, 
which are doing very excellent and 
valuable experimental work as well as 
detail studies and reports on the more 
important oil fields. The American 
Institute of Mining Engineers has 
taken the leading part in the publica- 
tion of technical papers and offer very 
comprehensive programs at their dis- 
trict and general meetings. The next 
meeting of the Petroleum Division of 
this society will be Oct. 19 and 20 at 
Fort Worth, and will be primarily a 
Symposium on air-gas lift and gas oil 
ratios. 

It is of interest to note that while 
there are very few publications prior 
to this century on petroleum engineer- 
ing problems the inventors were ap- 
parently quite busy. One of the 
earliest patents of which we find rec- 
ord is the Gunning, which is of 
particular interest since the general 
adaptation of the air-gas lift: to quote 

“Gunning. Nov. 22, 1864. To cause 
the free flow of oil from wells without 
any mechanical appliances is supposed 
to be mainly if not wholly due to 
the pressure of gas within them, as 
their gas is always present in all oil 
wells in greater or less amount. I can 
by my invention, when the gas is in- 
sufficient in quantity or power to ef- 
fect in itself or alone the result above 
alluded to, return it from the surface 
of the elevated oil and make it again 
subservient in assisting the oil in its 
passage upward, using only so much 
atmospheric air as may be necessary 
to make up any deficiency of gas.” 


It appears that operators and en- 
gineers were thinking of lifting and 
recovery problems fifty or sixty years 
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ago. Many other patents covering all 
sorts of production problems were is- 
sued prior to the opening of this 
century. 


O CONCLUDE this brief review 
of production engineering, and to 
bring it down to date, a summary of 
technical progress will be given. In 
my opinion engineers should not be 
given credit for orginating these im- 
provements, but undoubtedly should 
receive credit for developing the tech- 
nique and efficiency of the operations: 
Use of mud laden fluid for drilling 
wells. 
Use of gas or air for flooding sand. 
Use of water for flooding sand. 


Methods of coring formation while 

drilling. 

Methods of maintaining gravity of 

oil on the lease and in pipe lines. 

Air gas lift. 

The production engineer in order 
to progress must work in close co- 
operation with the mechanical engi- 
neer. The improvements in oil field 
equipment of every sort has_ been 
very marked during the last decade. 
Rigs, boilers, gas engines, drilling en- 
gines, tanks, and every possible kind 
of lease and pipe-line equipment has 
been improved. 

A modern lease at Seminole with 
its astounding array of compressors, 
its humming’ motors, centrifugal 
pumps, steel derricks, high pressure 
traps, gas-tight tanks, is indeed an 
impressive sight. It is in truth a 
million-dollar plant for the extraction 
of oil from the ground and it is sad 
that such a plant cannot have a longer 
useful life. However, from the na- 
ture of this business and the neces- 
sarily huge risks involved, all the 
more need for the engineer to make 
his equipment and installations sal- 
vagable, portable and efficient. 

The non-technically trained field 
man with years of practical experi- 
ence in the oil fields is the petroleum 
engineer’s best friend and also his 
most severe critic. These men, who 
are actually responsible and in charge 
of most of the field work today, are 
helping the engineer and co-operat- 
ing with him to a remarkable degree. 
They know better than anyone the 
difficult problems involved in the pro- 
duction of oil and they want and need 
the engineer’s assistance. 

Unfortunately, every engineer in the 
oil producing business is badly lack- 
ing in practical lease operating expe- 
rience. The young engineer just out 
of school apparently does not care to 
undertake four or five years rough 
lease work, and it is only with this 
background and training that he can 
meet the field man on his own ground 
and give him real assistance. 

He should work as a roustabout, 
gang pusher, pumper, gauger, pipe- 
liner, helper and even perhaps driller. 
The evolution of the present day mine 
superintendent or manager is similar; 
he is an engineer who on a moment’s 
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notice can fill any job in the mine 
from mucking to operating a waugh- 
stoper. 

The field of production engineering 
is almost untouched. Petroleum has 
been plentiful and new fields have 
continuously replaced the old ones. 
Some day, however, the operator will 
find it profitable to extract a part of 
the 60 per cent of the oil which is now 
left in the ground. This, of course, 
can be done at a price and the prob- 
lems involved will be solved when 
that time comes. 

One of the more pressing prob- 
lems of today is the matter of cheaper 
drilling. The petroleum engineer, in 
conjunction with mechanical engineers 
and practical men, must and can de- 
vise machinery that will drill many 
times faster than our equipment of 
today by the use of high pressures 
and high speeds. 

Another problem for immediate 
work is that of the use of gas which 
occurs with oil, and how to use it 
most efficiently and effectively, both 
as a lifting agent and an expelling 
agent for the oil from the sand. It 
is thought that much more research 
work should be undertaken and large 
sums of money set aside for experi- 
mentation on problems of this kind. 

Such work as that done by the 
standardization committees of the 
American Petroleum Institute are of 
great value to the industry, but they 


should not stop there. At this time 
leaders of the industry are discuss- 
ing conservation by the restriction of 
gas flow from oil wells, but as yet 
the engineers have no data on this 
problem to present to the industry. 

Experimentation is badly needed 
and must precede legislation or chaos 
will follow. 

Engineering, as broadly defined, is 
a profession dealing with facts and 
figures. A steel beam of certain di- 
mensions has a certain well-known 
and definite strength; but petroleum 
production engineering is in a sense 
more difficult. It is impossible for 
the petroleum engineer to see what 
happens at the seat of operations. 

For example, he does not know 
what pressure exists in the oil sand, 
nor the viscosity of the fluid he is 
trying to handle, nor its temperature. 
He does not understand the nature or 
effect of water pressure in oil wells. 
Many of these questions can _ be 
solved by research work and increas- 
ing knowledge will permit more log- 
ical production methods. But the 
fascination of problems involving 
maximum recovery at minimum cost 
will always exist. 

With wells from 4000 feet to 6000 
feet deep the engineer or operator 
really cannot put himself “within a 
mile” of his operation. That mile 
must be spanned by imagination and 
ingenuity. 


Standardization of Buildings 
By R. D. Snodgrass* 


HE early history of the oil in- 

dustry is a story of constant 
progress in the development and 
standardization of machinery and oil 
storage equipment. But the develop- 
ment of buildings for the housing of 
men and equipment proceeded at a 
very slow pace. 

As is true in any new enterprise, 
those interested devoted all of their 
energy to the rapid and economical 
production of the product. Buildings 
were thought of merely as necessary 
shelters, and were seldom designed 
with an eye to efficiency and utility. 
Anything with four walls and a roof 
served the purpose and the realiza- 
tion that building equipment plays 
an important part in securing maxi- 
mum economy and efficiency in the 
production and marketing of oil prod- 
ucts is of comparatively recent birth. 

Buildings for the oil industry must 
very definitely meet certain fixed re- 
quirements. Because of the unusual 
fire hazard, noncombustible materials 
should be used in the construction, 
which should be’ standardized for 
adaptation to all types of buildings 
including warehouses, bunk houses, 
pump houses, power houses and of- 
fices. 

During the drilling and flush pro- 


duction period a great many build- 
ings are needed, while later, when 
the normal production period begins, 
many of them can be dispensed with. 
Consequently, the ideal structure, is 
one that includes with the above 
mentioned properties, portability. And 
finally, the buildings must be made 
of materials which resist the cor- 
rosive action of the ever-present sul- 
fur in oil and oil gases. 


UMMARIZING, then, buildings for 

the oil industry must be fire- 
proof, standardized, corrosion-proof, 
and portable. 


It would be difficult to go to any 
of the larger oil fields without en- 
countering hundreds of such_ build- 
ings. Made of heavy gauge steel 
sheets and structural steel supports 
they are incombustible; being fabri- 
cated from copper alloy steel they 
present the highest known resistance 
to sulfur and other corrosive in- 
fluences present in the oil fields; con- 
sisting of specially formed _ steel 
panels for both side walls and roofs 
they may be taken down and re- 
erected in other localities without loss 
of materials; and being of stand- 


*Truscon Steel Co. 
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ardized 
the maximum in economy and versa- 
tility. 

It has been estimated that our na- 
tional annual loss due to corrosion of 
iron and steel amounts to more than 
8 million dollars, constituting an eco- 
nomic waste hardly surpassed by any 
other single cause. Of this bill, the 
oil industry has been obliged to stand 
a large proportion. Ordinary iron and 
steel corrodes with incredible ra- 
pidity in the presence of petroleum 
products. The usual preventives ap- 
plied are paint and metallic coat- 
ings but neither of these have proved 
themselves effective. 


It was discovered however that a 
small percentage of copper, added to 
steel, especially in the presence of 
manganese, produces an alloy with 
a high resistance to corrosion of any 
description and that this alloy is es- 
pecially effective in resisting corrosion 
produced by sulphur and_ similar 
agencies common to oil production 
and refining. So effective is this re- 
sistance that many of our leading 
railroads are specifying copper alloy 
steel for use in all places where cor- 
rosion resistance is important. Car 
bodies, especially coal cars, are be- 
ing built of this steel. The sulfur 
content in coal has been a cause of 
enormous loss in railway cars. Cop- 
per alloy steel is changing this con- 
dition materially. Buildings manufac- 
tured throughout from a special al- 
loy steel designed to produce the 
highest possible corrosion resistance, 
are ideal for the petroleum industry 
and are being used extensively. 


HE use of standardized buildings 

is by no means confined to the oil 
fields. There are innumerable struc- 
tures around refineries where’ the 
principal of standardization is val- 
uable. Filling stations are also de- 
veloped on this principle. When a 
size and type of building has once 
been determined upon to meet any 
given requirements no further ex- 
pense is necessary. The design hav- 
ing once been determined, the cost 
of drawings and structural design is 
saved on all additional buildings. It 
becomes merely a matter of order- 
ing a sufficient quantity of standard 
parts to build the structure. 


Economy is secured because every 
member used is manufactured in 
quantity by equipment especially de- 
signed for quantity production. 

Flexibility is obtained because the 
standard parts are so designed that 
they may be assembled in structures 
varying in height, width and length 
by small increments. 

Speedy delivery is made _ possible 
because the standard parts are kept 
in stock. 

Yet in providing for complete 
standardization, the questions of 
light, ventilation, insulation and adap- 
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construction they represent 


tation to special manufacturing prob- 
lems have not been neglected. 


The supporting frames are of struc- 
tural steel on which the expense of 
detail drawings, shop templates, and 
other operations which are usually 
performed for each individual piece 
and charged to it are distributed over 
many thousands of pieces. 

The heavy gauge copper-bearing 
wall panels are of constant size but 
vary from solid steel to those com- 
posed entirely of sash. These panels 
day be combined to produce as much 
or as little light and ventilation as 
required. 


Control of Oil 


By Alf G. 


leum industry as a commercial 

enterprise the dominating factor 
has been to drill a hole to tap the 
oil reservoir and bring the oil to the 
surface. The controlling of the flow 
was generally left to chance with the 
general idea that after the oil was 
brought to the surface it could be 
reduced to possession somehow. 

This was never entirely satisfactory 
and led to considerable waste both 
above and below the ground. The 
handling of the oil above the ground 
became secondary to the bringing of 
the oil to the surface so that the 
first methods employed to control the 
well were those which would prevent 
underground waste and losses. 

The natural methods employed were 
to insert a permanent wall in the 
drill hole which would prevent caving 
and intrusion of water. Various types 
of casing were used but at the 
present time wrought iron or steel 
casing with screw threads is almost 
exclusively used with some form of 
shoe on the bottom which will make 
a tight joint and prevent water in- 
trusion. 

Where the formations are not suffi- 
ciently solid to make a good joint 
with a casing shoe it has been the 
practice to set some form of packer 
which generally consists of a hollow 
rubber or fabric cylinder mounted on 
the outside of a suitable piece of 
steel pipe in such a manner that the 
weight of the casing expands the 
packing to contact tightly with the 
surrounding drill hole wall. 


F ROM the beginning of the petro- 


HERE the formations are not 

sufficiently solid to support the 
casing through packing, the wall it- 
self must be built up by the use of 
cement and a number of methods 
are employed whereby the cement is 
placed between the casing and the 
wall of the drill hole. In all events, 
however, the result is to form a close 
fitting solid wall outside of the 
casing sufficient to not only support 


The roofs also are of standardized 
panels of several varieties. One of 
these is intended to provide the min- 
imum first cost where inside tempera- 
ture and condensation problems do not 
enter. Other types are for structures 
where the temperature and moisture 
in the air must be maintained with- 
out appreciable variation and where 
complete air changes must be accom- 
plished with extreme rapidity. 

These standard buildings are so 
developed that they apply as economi- 
cally to the smallest l-car garage 
as they do to the largest manufac- 
turing building. 


and G as Wells 


Heggem* 


the casing but to prevent the intru- 
sion of upper water. 


With the protection of the wall of 
the drill hole by casing the dangers 
of underground losses are minimized 
and perhaps entirely eliminated. The 
next step is to prevent waste at the 
surface, which waste constitutes not 
only a loss of property but, also a 
serious hazard to human life. A great 
many devices have been developed for 
controlling the well at the surface. 
The most common being a casing head, 
which, as its name implies, is a pipe 
fitting which it attached to the top 
of the casing and provides means for 
closing in the well while permitting 
the oil to flow through lead lines con- 
nected to the head. This device, 
though, in general use, did not over- 
come the hazards’ encountered in 
flowing wells and did not provide a 
quick means for shutting in a well 
and it became the practice on large 
wells to use a gate valve which was 
placed on the casing below the 
casing head so that the well could be 
entirely shut in. 


HIS was only a partial safeguard 
for the reason that the gate valve 
could not be closed while the tools 
were in the well and because of its 
nature it required too long a time to 
close the valve after the tools had 
been withdrawn. What was needed 
was a quick closing device which 
could be put on the well and close in 
the well entirely, or close the top 
opening and allow the oil to flow into 
tankage at the will of the operator. 
This device was so designed that 
the well could be closed in while the 
tools were in the hole, provision 
being made by a suitable notch which 
would fit around the drilling line and 
the construction of the device was 
such that it would force the line 
into this notch when the valve was 
closed. 
Because this 


device enabled the 


*President, Oil Well Improvements Co. 
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operator to control the well ab- 
solutely it was known as the control 
casing head. This control casing 
head combines the features of a 
casing head with those of a gate 
valve with the added advantage of 
fewer fittings and quick action. With 
experience gained in the use of the 
control casing head there came modifi- 
cations and improvements so that the 
latest type now in use consists of a 
head having a top connection to re- 
ceive an oil saver or sand line cap, 
and this connection consists of a re- 
cess shoulder upon which the top 
fitting rests and is secured by set 
screws radially arranged which, being 
screwed in, ride on a bevelled flange 
on the oil saver or sand line cap and 
force the latter into a tight contact 
with a _ suitable packing ring dis- 
posed on the recess shoulder. 

Sometimes in place of the set 
screws a quick acting clamping device 
is used which, by a turning motion 
of a ring throws a set of tapered lugs 
over the bottom flange of the oil 
saver forcing the latter onto the 
shoulder. 

This device while more complicated 
and expensive than the set screws, is 
stronger and almost instantaneous 
in action and is especially desirable 
where a quick connection means pre- 
vention of waste of oil. Below the 
top there is fitted a cylindrical rotary 
valve which slides beween two seats, 
one inside and one outside of the 
valve. This provides a double seal 
and also gives more bearing surface 
to protect the valve from undue wear 
in action, which also provides a vir- 
tually smooth internal bore that facili- 
tates the passage of swab or under- 
reamer. The valve can be_ turned 
readily to close the top opening allow- 
ing the well to flow through side 
outlet or, in the event of accident to 
the flow tank, or where it is de- 
sirable to shut off the flow of oil for 
any reason, the valve may be turned 
to close the bottom opening and shut 
in the well entirely. 


FURTHER feature of a modern 

control casing head consists of a 
by-pass connection whereby a 3-inch 
opening is made below the lower 
valve seat, so that in the event of the 
valve being closed to shut in the well 
the pressure may be _ reduced by 
opening the bypass and thus permit 
the ready opening of the main valve 
which would otherwise fit so tightly 
to its seat that it would be difficult 
to open by ordinary means. 

This bypass opening has a number 
of uses such as enabling a steam con- 
nection to be made thereto so that 
in the event of a lightning storm 
steam may be introduced through the 
head into the flow line going with 
the oil into the flow tank reducing 
fire hazard and without the neces- 
sity of shutting in the well. 

Also where it is desired to kill a 
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gas well by means of mud _ laden 
fluid a mud connection may be made 
through the bypass and mud _ laden 
fluid can be kept running into the 
well during drilling operations and 
thus enable the drilling of gas sands 
without the waste of gas, and also 
hold back heaving quicksands, and 
plastering up the wall of the drill 
hole below the bottom of the casing. 
This bypass connection also is especi- 
ally suitable for a flow line connection 
where it is desirable to flow against 
a back pressure and reducing nip- 
ples or “beans” may be placed in this 
auxiliary flow line without interfering 
with the ordinary fittings on the well. 


URING drilling operations it is 

necessary to have a_ drilling 
cable passing through the casing 
head and a common means for pre- 
venting waste of oil around the drill- 
ing cable is a stuffing box known as 
an oil saver. This consists of a €2- 
vice with a flanged base suitable to 
being received into the top of the 
control casing head and_ attached 
thereto by suitable set screws or 
latch and carrying a packing chamber 
filled with some form of packing ma- 
terial, preferably rubber, and means 
for forcing the packing into contact 
with the drilling line to compensate 
for wear. 


The modern type of oil saver ad- 
justs the packing to the line from the 
side instead of from the top, thus 
the length of packing surface on the 
line is not altered and the full effici- 
ency of the packing is utilized until 
the packing itself is worn out. The 
action of the drilling line is to swing 
from side to side, first putting pres- 
sure on one side of the oil saver 
and next on the opposite side. This 
side motion causes excessive wear on 
the packing material as well as on 
the line itself, and to overcome this 
and to secure a straight line motion 
the modern oil saver has been fitted 
with roller guides whereby the line 
is caused to travel in a straight ver- 
tical line through the packing. These 
roller guides have given rise to the 
name “roller oil saver.” 


With different formations pro- 
ducing oil and dependent upon the 
volume of oil, gravity, viscosity, gas 
and water in oil sand the method of 
controlling the flow of a well varies 
and various devices are used to meet 
the conditions encountered. In some 
wells an open flow with minimum 
back pressure is desired and to ac- 
complish this the general practice is, 
where the volume is too great for 
the ordinary 6%-inch flow line, te 
place a tee on the side outlet of the 
control casing head and connect two 
or more flow lines from the head of the 
the well to the flow tank. In some 
instances as many as eight 65-inch 
flow lines are used to relieve the 
pressure before the oil enters the 
tank. Another extreme condition is 


where a well produces best under 
back pressure, in which case a steel 
nipple, generally made out of a solid 
bar of steel about 6 inches long and 
threaded to fit 2 or 3-inch pipe, is 
placed in the flow line. This nipple 
is pierced with a hole varying from 
sometimes as small as one quarter 
inch in diameter up to 1% or 2 inches 
in diameter. A number of wells 
have shown best results when flowing 
through a nipple having five-eights 
or three-quarter inch bore. 

This nipple or, as it is commonly 
called, a “bean” permits the flow of 
a surprisingly large amount of oil 
and there have been instances where 
by reducing the size of the bore 
in the “bean” the actual production 
of the well has been increased. 

There are no rules known which 
would indicate the size bean to use 
and this must be, with the present 
knowledge, purely a matter of ex- 
rcriment. The governing idea being 
cnat a suitable back pressure will 
prevent bottom water from coming 
into the well and also where the 
producing sand is unconsolidated it 
prevents the sand coming in and fill- 
ing the casing. The thing to be 
determined by experiment is the size 
of the bean to use which will give 
the maximum of production, hold 
back bottom water and prevent the 
sanding up of the well. 

With modern equipment there is 
no need of waste of either gas or oil. 
A flowing well may be cased or tubed 
without loss of oil and, in fact, the 
proportion of waste at the present 
time is extremely small compared 
to that of barely 10 years ago. Con- 
trolling devices of recent design have 
made this possible and back of it all 
is a sound fact. One cannot possess 
that which he does not control. 


RACINE, Wis.—J. J. Hilt, who has 
been with the Racine Radiator Co., 
and its predecessor, the Perfex Radi- 
ator Co. since 1919, became sales man- 
ager for the Young Radiator Co. here 
on Aug. 20. 

The company is specializing in heavy 
duty radiators. Mr. Hilt has had long 
experience in this particular field 
and has been associated with F. M. 
Young, president of the Young Radi- 
ator Co., in the above companies as. 
Mr. Young’s assistant. 


NEW YORK, Sept. 17.—H. I. Grand- 
gerard, who has been in oil export 
business for the past 10 years in 
Europe, is now assistant export man- 
ager of the Tide Water Oil Sales 
Corp., with headquarters here. 

Mr. Grandgerard has handled vir- 
tually all phases of oil export work 
and has been with The Texas Co., the 
Union Petroleum Co. and the Ace- 
wood Petroleum Export Corp. With 
the latter corporation he was _ vice 
president and European representative 
with headquarters at Paris. 
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Billions of Bubbles Turn to Profit 





Over Over 
1,000,000 70% of all 
gallons of natural 

natural gasoline 
gasoline produced 
are daily in 

produced California 


by 
Campbell 
Oil-Froth 
Absorbers 


is extracted 
by 
Campbell 
Oil-Froth 
Absorbers 





Campbell installations not only reflect the highest degree 
of engineering efficiency in design and operation, but 
present an exceedingly attractive appearance—a distinct 
asset to any operating company. 


Ask for new Catalog—just off the press 


Co, A, Campbell 


Natural Gas Engineer 
Consulting—Designing—Construction 
P. O. Box 669 LONG BEACH, CALIF. 
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Manufacturers, Field Men Cooperating 
For Longer Lived Sucker Rods 


LL oil producers are more or 
A or less troubled with the break- 

ing of sucker rods and the con- 
sequent loss of production due to 
shutdown of well and the added ex- 
pense thereto. That this trouble is 
not always due to the sucker rod is 
not generally considered, but the facts 
determined after many years of in- 
vestigation have proven this to be 
true. Notwithstanding the fact that 
sucker rods are now being made with 
manufacturing methods and_ limit 
tolerances equaling the very best 
shop methods and using the most suit- 
able material, they are breaking and 
will continue to break for reasons not 
within the control of the manufac- 
turer. Many of the reasons will be 
taken up in detail later. 


The history of the first iron sucker 
rod dates back to 1892, when the 
late S. M. Jones invented a _ sucker 
rod of this material. Previous to 
1892, rods were made of octagonal 
pieces of ash or hickory, with forged 
iron boxes and pins strapped to the 
wooden rods by rivets. These wooden 
rods were an endless cause of trouble, 
due to the loosening of the rivets and 
subsequent failure of the rods. The 
large diameter of wooden rods was 
also objectionable, due to its occu- 
pying too much of the tubing cross 
sectional area and leaving too little 
of this area for the fluid. The wood 
rod would also swell and sometimes 
stick in the tubing. 


S. M. Jones being a practical oil 
man and a producer, saw that the 
wooden rod would never do, and 
brought out the first iron sucker rod. 
This rod was made of half-inch black 
iron pipe whose ends were upset into 
cast malleable iron boxes and coupled 
with a malleable iron double pin cou- 
pling. This rod had a tensile strength 
of about 9000 pounds, failure taking 
place when the upset pipe ends pulled 
through the box ends. 

This rad while not entirely success- 
ful, overcame most of the troubles 
common to the wood rod with none of 
its disadvantages. The diameter was 
very much smaller and the lack of 
buoyancy allowed free sinking in the 
fluid. This made far better pumping 
conditions and reduced the power nec- 
essary to pump a well. 


HE next improvement was made 
by making the rod of solid iron 
and upsetting the ends into cast malle- 
able iron box and pin castings. This 
improvement eliminated the double 
pin coupling, and being very much 
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By Dudley R. Dale 





DUDLEY R. DALE 


Mr. Dale after graduating from 
the Toledo Polytechnic School in 
1907, was first employed in the 
engineering department of _ the 
Pope Motor Co. engaged princi- 
pally in tools, heat treating and 
laboratory testing. Leaving this 
company, he was next employed in 
the engineering department of 
The Owens Bottle Machine Co. 
as designer. He then associated 
himself with The S. M. Jones Co., 
where he was assistant superin- 
tendent for four years, and was 
then made chief engineer, spend- 
ing much of his time in the oil 
fields studying field conditions. 

He is a member of the Amer- 
ican Petroleum Institute and was 
a member of the special committee 
on sucker rod threads, whose de- 
liberations resulted in the stand- 
ard A.P.I. sucker rod joint. 
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stronger could be universally used in 
all wells at that time. Many preju- 
diced opinions, however, had to be 
overcome before it came into univer- 
sal use. Many of the operators at 
that time said that the new rod would 
cut the oil. After proving that these 
rods would do all that was claimed 
for them, they soon grew into popu- 
larity. These iron rods had a tensile 
strength of about 40,000 pounds per 
square inch and worked very satis- 
factorily in wells up to 1000 to 1300 
feet in depth. 

At about this time the manufacture 


of steel was fast superseding the pud- 
dling of iron and costs of same were 
about equal. Steel of about .15 to .20 
carbon was then substituted for the 
iron which increased the strength at 
no added cost. This steel had a 
strength of about 60,000-65,000 
pounds per square inch and was very 
satisfactory in wells up to 1500 feet 
in depth. The improvement of sucker 
rod manufacture parallels very much 
the improvement of car axles for 
railroad cars. As in sucker rods the 
first car axles were made of iron, and 
as speeds and loads increased axles 
failed. As these speeds and loads 
were further increased it became nec- 
essary to get stronger and stronger 
axles which would stand up to the 
duty imposed, until today they are 
using axles of high grade alloy steels 
for the most severe conditions,—the 
same being true for sucker rods. 


About 1918, the demand for crude 
oil became so great that operators and 
drillers were hard pressed—not only 
to maintain existing production but 
to increase same. This condition led 
to many abuses of pumping equip- 
ment, notably of sucker rods, which 
has taken much of the time of the 
manufacturers ever since in educa- 
tional efforts to remedy. This effort, 
while fruitful in results has not en- 
tirely eliminated all the abuses. 


To overcome this abuse, and to im- 
prove pumping conditions is the con- 
stant aim of sucker rod manufac- 
turers, and many of them maintain 
costly research laboratories and field 
personnel for such purpose. This re- 
search work has been responsible for 
many of the improvements made in 
both the manufacture and use of 
pumping equipment, and has been the 
source of much education to both the 
manufacturer and the oil producer. 


HE sucker rod in use today is a 

high grade product, the result 
of the research work in the field and 
laboratory, and with the better usage, 
it is receiving, is performing well 
the work intended. The best rods 
are made in the upset box and 
pin type and the upset double pin 
type with steel couplings, each hav- 
ing advantages according to service 
into which they are placed, the 
merits of which will be discussed later. 


Among the major improvements 
made in sucker rod design, the fol- 
lowing may be mentioned: Better fit- 
ting threads, proper proportion of pin 
diameter to rod diameter, and im- 


NATIONAL PETROLEUM NEWS 


Eee? 





Septe1 


«| Made to Conform to 


e pud- 
e were 
to .20 
or the 
gth at 
had a 
-65,000 
iS very 
0 feet 
sucker 
r much 
es for 
yds the 
yn, and 
| axles 
loads 
ne nec- 
‘ronger 
to the 
ey are 
r steels 
s,—the 
ds. 
- erude HE Guiberson Corporation appreciates 
ors and the great work the A. P. I. Standardization 
nt only Committees are doing to effect savings 
on but both to the manufacturers and to the users of 
ion led oil field equipment. The Guiberson plant is 
as ae equipped with gauges, dies and taps made to 
of. the i. | 4 A. P. I. standards. 
educa- GUIBERSON UNDERREAMERS have Cable 
effort, Tool Joint threads made to A. P. I. Gauges. 
nel Underreamer Cutters are made to work inside 
is , ‘ of all A. P. I. standard casing dimensions. 
2 con- iL | a \ GUIBERSON TUBING CATCHERS have 
anufac- od \\ n\ tubing threads made to A. P. I. Gauges. We 
aintain Peck =.) (OG ay : are now prepared to make our Tubing Catcher 
id field , PRE -. % heads for all sizes of A. P. I. Casing. 
a | —— GUIBERSON TYPE “E” SWABS have Cable 
rade in A | € . Tool Joint threads made to A. P. I. standard 
use of . Paes \ gauges. Our swab cups are made to run in any 
een the A) ma\S size A. P. I. casing. 
oth the Le; ae 
icer. : ig A , “‘Better Be Safe Than Sorry’”’ 
sa : > 
7 is , The Guiberson Corporation 
- a ie ‘ Box 1106, Dallas, Texas 
-u ’ é y 4 ‘ 
ig well a av California Branch: 
st oat . . i 1506 Santa Fe Av., Los Angeles 
ox € 4 = 
ble pin Qe 7 -— 402 W. First St., 321 S. Osage St., 506 Trust Bldg., 
oh hav- ; -_ TULSA [PONCA CITY NEWARK, OHIO 
service 
d, the 
d later. 
vements 
the fol- WAN Si 
va via m———~“seTTER BE SAFE g: Gass THAN SoRRY 
nd im- ONLI 


1 NEWS September 21, 1927 








{ 
CET Se ecm | 


abe Bennie. Hi 


Bessemer Type Ten Compressors 


Bessemer Type Tens are two cycle, direct gas engine 
driven units of unusual simplicity and exceptional sturdi- 
ness. They are ruggedly built throughout to insure ns 
uninterrupted service, and all parts are quickly accessible 
for any necessary adjustment or replacement. 

The compressor cylinders are of the Bessemer VH Type 
with an unequalled compression efficiency- and can be 
secured for operating at pressures up to 1000 pounds. 
BessemerTypeTen performance is unmatched for gasoline 
plant service, booster stations and for air-gas lift work. 
Built in single cylinder 80 H. P. units and 165 H.P. twin 
cylinder units. (These ratings based on 180 r. p. m.) 


Bessemer Tandem Compressors 


For two stage work where a single cylinder unit will suf- 
fice, a Bessemer tandem is the ideal compressor. 

These Bessemers are available in either two cycle or four 
cycle type to meet all requirements or preferences. The 
power end is identical with that of the Type Ten single for 
the two cycle units and with the Type FC single for the 
four cycle units. 

The compressor cylinders are mounted in tandem on the 
power end bed plate with the low pressure cylinder next 
to the main frame. The assembled unit is sturdy, com- 
pact and highly efficient, and can be used for any type of 
compressor service. 


Bessemer Type FC Compressors 


Where a four cycle compressor is preferred the Bessemer 
Type FC offers outstanding value. In construction prin- 
ciples it embodies all of the features that have made 
Bessemer performance so outstanding—crosshead con- 
struction, overstrength in every part, easily adjustable and 
accessible and with an unequalled mechanical and com- 
pression efficiency. 

The valve assembly is unusually simple for a four cylinder 
machine, and in actual service it has unfailingly demon- 
strated its superiority in the four cycle class. 
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A line of Bessemer Twin 
Type Ten Compressors 
in the Cromwell plant of 
the Phillips Petroleum 
Company. 


Bessémers are standard . 


equipment in plant after 
plant of the largest and 
best known oil com- 
panies— proof of their 


greater economy and ~ 


better performance. . 


: Bisnere COMPRESSORS are out 





Fading: in teers feature 
that detérmines the utility of a compressor for its owner, — 


In fuel: economy Bessemers have no superior. Both Bessemer - 


four. cycle units and Bessemer two cycle units have as low Pee. 


lower) a gas consumption as any other compressor of a similar 
size and type. Bessemer maintenance economy is unmatched in. 
any compressor class, on any compressor service. Thousands of © 
installations are giving continuous proof that Bessemers cost © 
less to run and keep running. 


In reliability of performance Bessemer compressors have long 
ie the standard of compressor service for the Oil Industry. 

%-+- running time during a decade or two (or more) of service 
is ie the rule, not the exception, with Bessemers. 


And along with such outstanding: economy and reliability goes 
Bessemers’ greater operating efficiency. Both in mechanical 


and compression efficiency Bessemers have no equal—a state- 


ment that can be easily proved on any job. 

Any Bessemer Compressor user.will confirm our statement that 
Bessemers out-point any other compressor built today, point by 
point—feature by feature. 


THE BESSEMER vig aii hie COMPANY 
York Street a 24 Grove City, Pa. 
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proved inspection methods of finished 
product. 

The steel used in their manufacture 
has undoubtedly been given the most 
study, chiefly because it is the heart 
of the rod. Conditions varying as 
they do in the wells demand that one 
steel be suitable for all purposes. 
This means that a steel which will 
function satisfactorily in the deepest 
and most difficult pumping wells will 
work satisfactorily in the shallow and 
easy pumping wells. 

A manufacturer cannot make, and 
supply stores cannot handle a _ rod 
for each pumping condition, for eco- 
nomic reasons. Therefore, the rod 
manufacturer must take the maximum 
pumping conditions into consideration, 
and after calculating his loads, static, 
dynamic and inertia, as near as pos- 
sible, select a steel accordingly. After 
this selection he must make many field 
and laboratory tests before placing 
his rod upon the market. For after 
all, the actual test of the rod is in 
the field and not in the laboratory. 


ABORATORY tests of sucker rod 
steel are principally confined to 


physical results, although chemical 
analysis is determined and is neces- 
sary. Elastic strength, tensile 


strength, per cent reduction of area, 
per cent elongation and fatigue tests 
are made for the purpose of insuring 
uniformity of steel mill product. 
Microscopic tests are also made for 
the purpose of noting the grain struc- 
ture and cleanliness, dirt in steel be- 
ing one of the principal causes of 
early sucker rod failure when steel 
is loaded with same. 

In the selection of a proper sucker 
rod steel the following requirements 
are essential: High elastic strength 
with ductility, and high resistance to 
fatigue. ‘The percentage elongation 
and percentage reduction in area are 
measures of the ductility and ‘tough- 
ness, and as a general rule are in- 
versely proportional to the tensile 
strength. 

For example, hardened tool steels 
have a high tensile strength but the 
ductility is very low. On the other 
hand, wrought iron has a low tensile 
strength, but the ductility is high. 
The problem of selecting the best 
steel for a sucker rod is one of bal- 
ancing or proportioning the relation 
of strength to ductility, it sometimes 
becoming necessary to sacrifice a 
high tensile steel, because of its lack 
of ductility and consequent  brittle- 
ness, for one of lower tensile strength 
and more ductility or toughness. This 
is a metallurgical problem. Fatigue 
tests are made for the purpose of 
selecting that steel which will with- 
stand the greatest number of alternate 
repetitions of stress under a given 
load, and in combination with the 
tensile tests are the best means of 
knowing beforehand approximately 
what a rod will do in the well. 

In the manufacture of rods, 
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the 


first operation is inspection of the 
raw material as received from the 
mill. This includes the physical tests, 
as outlined before, examination for 
roundness, straightness, absence of 
rolling mill kinks and other defects. 
They are then taken to pyrometer con- 
trolled heating furnaces and_ the 
proper length of rod to make the 
upset, brought to forging temperature, 
this temperature being around 2200 
degrees Fahr. 

In progressive stages of gathering 
or upsetting, the box or pin end of 
rod is forged, care being taken to so 
design these progressive upsets that 
no “buckling” or “cold shutting” of 
the stock takes place. This forging 
operation leaves the forged end of 
steel in a stressed condition and in 
order to remove the stress, the ends 
of rods are placed in a normalizing 
furnace and heated to a temperature 
of about 1600 degrees Fahr. 

This operation refines the coarse 
grain due to forging operations, and 
puts steel in best condition for ma- 
chining the ends. After inspection 
they are taken to the threading ma- 
chines where the ends are accurately 
machined. In the inspection which 
follows, the following points are 
rigidly adhered to: 

The pin end must be in alignment 
with body of rod. Threads must be 
smooth and of proper pitch, diameter 
and shape, and within the tolerances 
allowed. Box ends must be in align- 
ment with rod, of proper pitch diam- 
eter as tested with “go” and “no go” 
gages, and of proper depth. 


F RODS pass the inspection they 

are given a protective coating of 
rust preventive and a _ metal cap 
fastened to pin end and a paper cap 
placed in box end to protect threaded 
ends against injury due to handling 
and the weather. They are then 
bundled, 100 feet to the bundle, and 
shipped. 

Sucker rod failures are principally 
of two types, pin breaks and rod 
breaks, with an occasional coupling 
failure of the double pin type rod. 

Pin breakage is almost entirely due 
to three causes: Offset pins, poor 
thread design and fit, and failure to 
shoulder joints. Offset pins are those 
which are forged or threaded eccentri- 
cally with the remainder of rod. A 
pin in this condition is stressed much 
greater than the normal load produces, 
for the reason that the load is ap- 
plied a short distance off center of 
the rod, giving the load the advantage 
of a lever arm or bending movement, 
which results in alternate bending of 
the pin, fracture generally taking 
place at the bottom of the last full 
thread. 

Thread design and fit are now 
standardized, with practically all suck- 
er rod manufacturers, making the 
same design of threads. Heretofore 
pin dimensions and style of thread 


was largely a matter of individual de- 
sign with each manufacturer, each 
of whom claimed various merits for 
their own standards. 


The present standardized A.P.I. 
pin thread is made with a_ toler- 
inch of the pitch diameter, with the 
same tolerance for the box threads. 
The limits, or clearances, between the 
pitch diameters of the pin and box 
vary from a minimum of one one-thou- 
sandths of an inch to five one-thou- 
sandths of an inch. 

This makes a close fitting thread 
with minimum play, and does not 
cause any trouble in the field in mak- 
ing up readily. Heretofore many of 
the operators required free fitting 
threads, which no doubt, saved some 
time in making up a rod string, over 
the time required to make up, a 
string of tight fitting rods. 


The loose fitting threads, however, 
have a tendency to unscrew and thus 
parting the rod line. It is an easy 
matter to make a loose fitting thread, 
but accurate machine work and very 
close inspection is required to make 
interchangeable close fitting threads. 


A sucker rod pin should not shake 
in the box. If it does, there is too 
much play, and the shouldering of 
joint when first made up is only 
temporary. The whipping and snap- 
ping of the pumping motion soon 
loosens the shoulder, and places all of 
the work upon the pin alone. This 
results in early fatigue of the pin. 

Most of the rod breaks occur at the 
beginning of the upset portion of 
rod, or close thereto. All of these 
breaks are of the type known as 
“fatigue” or progressive fracture type, 
erroneously called “crystallization”. 
This fracture is generally coarse or 
crystalline for about one half of the 
area and smooth or velvety for the 
remainder. 


O OBTAIN a fracture of this 

type, it is necessary that pro- 
gressive transverse breaking of the 
crystalline grain mass proceed at more 
or less speed until rupture takes 
place. A scratch, a seam, or a non- 
metallic inclusion or dirt, in the 
outer surface of the steel is many 
times the starting point of a fatigue 


break. Among other causes of frac- 
tures, the following may be _ men- 
tioned: Kinks and_ bends, crooked 


holes, small area ball seats in working 
barrels, tight fitting working barrels, 
sanded _ barrels, careless fishing 
methods, wells that pump off, over- 
heated steel, incipient cracks in steel, 
offset pins, large diameter couplings 
and heat demarcations. 

Various conditions of the well not 
under the control of the rod manv- 
facturer are contributary causes for 
rod abuse and failure. Among these 
conditions may be mentioned, high 
pumping speeds in conjunction with 
short strokes and poor condition of 
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pumping equipment. Kinks and bends 
al de- are the result of careless handling § In Service Everywhere 
each from the time of shipment to their Left: battery of ROBINSONS at compressor 


s for ; : 7 plant, Dominguez, California. Center: two 
placement in the well. Dropping of > ROBINSONS on Roscoe Lease, Bowlegs, 


the rods in well also results in a [am Oklahoma. Right: a ROBINSON at Hun- | 

A.P.I. @ kinked string. ; ; tington Beach, California. 
toler- J These kinks generally take place at § wr 
h the @ or near the beginning of the upset 
reads. (@ or joint portion of rod. As the joint 
nthe (| is the most rigid portion of the rod, 
d box @ the kinks naturally take place at this 
-thou- point. The subsequent pumping action, 
-thou- @ with its alternate loading, concen- 

@ trates at the kink, with the result 
thread that a hinging action takes place. A 
s not @ rod, once it has received a permanent 
. mak- @ set or bend in a cold condition, is 
iny of immediately on the way to rupture. as saiats 
fitting This is due to the fact that the various Wherever there’s an Orifice Meter 


some crystal or grain aggregates compos- 


' over ing the steel have been removed from — there should be et Robinson Fitting 


‘up, a a position of stability to a strained — b - 
unstable condition which only needs why? it eliminates y-passing 
ee 


wever, time and continued application of * arrangement completely—because 
d thus stress to complete breakage. 


cites the plate can be changed in a few minutes — 
thread, UST how much rod breakage is because flow is not interrupted nor is there any 


d very @ J due to crooked holes is problemat- hazard while change is being made— because 
| make ical, but it is reasonable to believe ‘ . , : 

eads. that rods receive a bending action in the orifice 1S always centered In the line — be- 
} aie 2 sg een _ en ea age cause accuracy of measurement is increased and 
is too 0 em show much wear at bo e 

ing of J joint and center portion. The flexing because the gas cannot leak. You can secure 


s only 9 action certainly stresses the joint to these advantages only by using the ROBINSON 


| snap- a greater or lesser extent. ‘ “a A a 
n soon alt teh tel weeks Ges -eechinn Orifice Fitting. Write for complete details to- 


s all of barrel valves cause rod kinking due day—ask about its application to the gas lift. 
-~ “Phis to the resistance offered fluid in 


pin. passing through the traveling valve on 

- at the down stroke of pump. Also a certain ROBINSON ORIFICE FITTING COMPANY 
tion of amount of pounding takes place wher. 1435 SANTA FE AVENUE - LOS ANGELES, CALIFORNIA 
f these the volumetric efficiency of barrel is California “Distribntors: 

ywn as low due to the small area of stand- Westcott & Greis, Inc., Los Angeles; Jensen Instrument Co., Los Angeles 
re type, ing valve and pressure of gas. This Mid-Continent “Distributors: 

zation”. same pounding takes place when pro- B&A Specialty Co., Tulsa, Houston; Westcott & Greis, Inc., Tulsa, Dallas 
em Of duction in well is so low that they 


of the are pumped for a short time period- 

for the ically or “pumped off”. Valves, of as Na 
large area as possible to install, offer 
less fluid resistance and _ therefore 
less flexing of rods on down stroke, 


of this and should be used. 


eo ‘he Tight fitting plungers in certain TIN 
he more types of pumps are the cause of 
e takes @ Much rod trouble. Where the resist- 
> oe now OF friction of the plunger is 


an the great, the stroke at plunger is not the 
sel same as at the polish rod, with the 


: result that the loss of such stroke " - —_ : 
4 4 
py wes has to be taken care of by compress- I IKLD ME I HC¢ Ds 
ers ing the rods. A sinker bar on top 
of plunger, if practically made, would as described in detail by work and instrument methods 


ked eg ae ‘ 
— a & driving the plunger rapidly Messrs. Cox, Dake and Muil- employed; the personnel of the 


working : is” 
: through the fluid and eliminate some , ‘ : field party; the actual field pro- 
| barrels, loss of stroke. Sanding un of barrels enburg in their book entitled 


— and lead lines in certain fields is FIELD METHODS IN PE- 
ff, woe another source of rod trouble, the TROLEUM GEOLOGY. 

™ ei action in this case causing both 
couplns* ff iension and compression on the rod. 
well not Rod crews can do much to eliminate 
1d manu- ‘ouble and increase life of sucker 
suses for rods by careful work at the well. NATIONAL PETROLEUM NEWS 
yng these Rods are often pulled two and three 1213 W. 3rd St. 
ed, high joints at a pull, and where a rod 
ion with hanger is not used, the rods must be 


dition of 


cedure; the preparation of the 
map and final report. 


This is a pocket edition of 
It tells about the _ instru- 305 pages and costs only $4. 
ments commonly used in field Mail your check to— 


Cleveland, Ohio 
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peewee —— en laid on walk. In placing the rods w “he 
on waik, they are pulled under some S is 
of the lower derrick girts. This often = elin 


results in a_ short kink, generally ™ stee 
near the joint, one or more places in | : 
the rod and invariably results in a or | 
broken rod. 1 The 


Valu m So | 
EBs N FISHING for broken rods, the | they 
socket being placed on lower end @ eay; 

of fishing string is dropped upon the @ kno 

top of broken rod with the result T 

that both strings are often kinked. bon 

@ @ This is no doubt the quickest and deca 
easfest method but is harmful to the J atm 

oO rods. is i 















































Shouldering of joints is necessary rod 

: i mad : and very important. A_ joint not uDsé¢ 

The modern filling station—the big, busy properly shouldered throws all the aa 
place doing a volume of business—re- stress upon the pin. There is al- 
iii quires a compressor capable of supplying ways a slight amount of clearance 

pecifications air for cleaning motors, operating high between the mating male and female T 

80 gallon tank pressure grease systems, taking care of ey een eee See ee calle 

4 — pies > : ment to take place. A tight shoulder d 

— feet of air-lift grease racks, gasoline dispensing takes up this small play and prevents ihe 

ay systems and the thousand one other jobs motion between the joints. ; 

114 horsepower : - A drilli at ck Mite of inch 

eng for which air is used today. a en a en eo heat 

Self-cleaning pe tion Re Hes oth — an — 

check valve. To accomplish this, volume of air is more shenbbens fe aioe porcine na dirt sir 

Patented Kel- important than pressure. This _neces- and forced together with large Still- bi 

se sitates a single stage compressor that can rosa Se —— often — oa 
splas ri- or destruction in this manner. Long 

cating system. —<— _ eS eee “ rani | stroke with fewer strokes per minute ey 

Honed cylin- g p apable of hign p u and a dwell or stop at each end of aienal 

ders. ; stroke is ideal for pumping and sucker bon i 

Air cleaner Right here is where the KELLOGG EM- rod life. “—_ 

and muffler. 261-S is desirable. It is a heavy duty Fat SE Th A AO ee eke B,. 
. : allows the rod string to come to rest 

single stage compressor noted for furnish- lites, dies weasel dak paeiine Melee the 

ing greater volume of air per horsepower. place with the result that joints are J 

The 261-S is capable of meeting all the not so highly stressed and all portions rea 

demands placed upon it and requires little of rod string are moving in the same ture 
. ‘ direction at any instant. Reversal 

attention under hard service. of direction is therefore easy and = tt 

inertia loads are at a minimum. The — 

action of the standard short stroke, which 

fast pumping rig is exactly the re- ial 

verse. Rod strings are snapped and The 

whipped, reversal of direction of the theref 

top rod taking place at a different of he 

instant than that of the bottom rod, which 

with inertia loads at their maximum. panne 

cordin 

AULTY material or good material finishe 

improperly handled in the fabrica- finishe 

tion, is the cause of some rod failures. Ar 

Steel that is seamy, dirty or rolled the u 

out of round should be classed as de- the ef 

fective material. The rods received lieves 

from the steel mills should be finish terial 

rolled at the proper temperature and the ™ 

straightened. The analysis and phys- penn 

if ical tests should come within the treatm 

| limits specified, any received not com- quenck 

ing within the specifications should be follow: 

rejected. ve 

KELLOGG EM-261-S In the operations following the ac- true 1 

ceptance of good steel, the heating manga 

is perhaps the most important and is eet 

e ogg g. O the source of some failures. Steel acture 

e can be easily overheated and even At 

burned. Proper temperature control “sm 








design and good men watching the 
——@ heating, prevent burning and _ over- 





{L ROCHESTER, N., 7. in connection with first class furnace do 
| ; . ypes. 
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heating. The furnace atmosphere or 
“heat” should be adjusted to get what 
is known as reducing conditions, to 
eliminate scaling or oxidizing of the 
steel. 

A fire burning with an excess of air 
or oxygen causes an excess of scale. 
The fire therefore should be adjusted 
so as to use a little more fuel than 
there is oxygen in the induced air to 
cause complete combustion. This is 
known as a “reducing” flame. 

The surface of high or medium car- 
bon steels when heated is more or less 
decarbonized according to the furnace 
atmospheric conditions and the time it 
is in the heat, therefore in sucker 
rod manufacture, the heating for the 
upsetting operations is of prime im- 
portance. 


HERE is just one other place that 

rods may break, this is at the so 
called place of demarcation. The 
rods, in being upset or forged, are 
heated for a length of 12 to 15 
inches. At a certain place in the 
heated portion of the rod, the tempera- 
ture is at what is known as the 
critical range. This means, that at 
that place, a new grain structure is 
being formed which reaches its mini- 
mum size, where the upper critica] 
temperature, or highest temperature 
of the critical range, takes place. This 
exact temperature varies with the car- 
bon in the steel. 

In other words, the structure of 
the steel as rolled, in passing through 
the critical range of temperature, 
is wiped out and a new structure 
created, when the upper critical tem- 
perature is reached. This new struc- 
ture is more or less like the structure 
of the unheated portion of the rod, 
depending upon the temperature at 
which the rod was when the rolling 
was completed. 


The two structures being different, 
therefore, make a somewhat vague line 
of heat demarcation, the effect of 
which as far as rod breakage is con- 
cerned is problematical, varying ac- 
cording to the difference between the 
finished rolling temperature and the 
finished forging temperature. 

A normalizing heat treatment after 
the upsetting operations, neutralizes 
the effect of a heat demarcation, re- 
lieves forging strains, and places ma- 
terial in most suitable condition for 
the machine work to follow. In cer- 
tain classes of steels, this normalizing 
treatment is the equivalent of a 
quench and tempering operation as 
followed in the heat treatment of 
carbon steels. This is particularly 
true for that class known as_ high 
manganese steels, which have been 
introduced by one sucker rod manu- 
facturer with remarkable success. 

At the present time, sucker rods 
are made of two standard designs, 
the double pin and the box and pin 
types. Freak designs have often 
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SHARPLES PROCESS OILS 


Goats 2814-29 29-2914 ——— 
as 440 430 a, ce 
Viscosity 75 @ 210 60 @ 210 100% PURE 
pe 650 @ 100 385 @ 100 

olor 6 plus 5% N 
Pour 25/30 25/30 OIL “4 


FRANKLIN CREEK REFINING CORP. 
Franklin, Pa. Permit 34 


W. H. DAUGHERTY & SON REFINING CO. 


renee Permit 30 Petrolia, Pa. 


and Quotations 


SALES OFFICES, 114 FIFTH AVE., NEW YORK 








Bring New Customers 


and Hold Your Old Ones 


ALLISON COUPON BOOKS 
Accurate—Compact—Convenient 
Popularize the coupon book habit at 
YOUR filling stations. Sales organ- 
izations, truck fleets and individual 
drivers prefer this plan once they try 
it. Allison Coupon Books are absolutely 
accurate. Furnished in stock or special 
designs. Send for samples and prices. 


Allison Coupon Company 
Indianapolis, Indiana 
Coupon Book Specialists Since 1888 























HUGHES TOOL COMPANY 


Service Plants Main Office and Plant Export Office 


Los Angeles, Calif. HOUSTON Woolworth Bldg. 
Oklahoma City, Okla. TEXAS 


Service To 
The Industry 


@ The world-wide recognition of 


the successful performance of 
HUGHES TOOLS is a fitting 
tribute to the economic value of 
a completely equipped, modern 
laboratory, when directed by a 
skilled staff of engineers. 


q The engineering department of 


the Hughes Tool Company. has 
always been available to all oil 
companies and men who were 
endeavoring to solve the 
problems of the industry. 


@ That this service has been of 


real benefit to the oil fraternity 
is a source of gratification to 
the personnel of the Hughes 
Tool Company. 


New York City, N. Y. 














280 


NATIONAL PETROLEUM NEWS 





Septen 














EING thoroughly in 


accord with the stand- 
ardization efforts of the 
American Petroleum In- 
stitute, The Hughes Tool 
Company will manu- 
facture and stock all 
sizes of Hughes Tool 
Joints, made to A. P. I. 

specifications. 


Remember— 


Hughes Tool Joints Cost No More—But 
Do Last Longer 


HUGHES TOOL COMPANY 


Service Plants Main Office and Plant Export Office 


Los Angeles, Calif. HOUSTON Woolworth Bldg. 
Oklahoma City, Okla. TEXAS New York City, N. Y. 
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Inexpensive Outfits 
Kerosene 


and Alcohol that 
bring Big Gallonage! 


for 


Lube 





etc. 








Oil, 


TYPE 13 One 
Gallon Pump, 60 
or 120 Gal. Tank 
(cylindrical or 
square). 
constructed, but 
surprisingly in - 
expensive. 


TYPE 33F 1 Gal. 
Measuring Pump 
for Rural trade 


A very fine 


outfit, for very 
small cost. 


Don’t Buy 
Until You 
Get Our 


Prices. 


Remember, Brass cy]I- 
inders and valves, 
rugged, slow-depreci- 
ation, fine finish and 
real value distinguish 


these outfits. 
today. 


Write 


MILWAUKEE 
TANK WORKS 


Milwaukee, Wisconsin 
London 
Established 1911 


New York 






Finely 





TYPE 119A 


Compakt Lubes. Very High 
Grade, Low in Price. 25° heav- 
ier—means a lot in up-keep. 
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American Operating Methods 


Are explained in a concise, practical way in OIL 


FIELD PRACTICE, by Dorsey Hager, petroleum 


geologist and engineer. 


It is written for the business man, the oil field driller 
and operator, the geologist and the investor. 


You may obtain this book containing 310 pages 
and 98 illustrations by mailing check for $3 to— 


National Petroleum News 


1213 W. 3rd St. 


Cleveland, Ohio 














been placed upon the market with 
variable success. The male and fe- 
male threaded and shouldered joint 
remains the standard, because of its 
simplicity, ease of manufacture and re- 
liability. 


F\[“HE double pin type of rod with 

enlarged diameter coupling was 
brought out for the purpose of taking 
care of the wear in the joint, es- 
pecially in crooked holes. The cou- 
pling, being a separate piece was easily 
and cheaply replaced, where in the 
box and pin rod, any wear in the 


box, meant scrapping the rod. The 
objection, however, is in the fact 
that a double pin rod has_ twice 


the number of pins of the box and 
pin rod, pins being the greatest source 
of rod failure. 

Another objection to the double pin 
rod is the length of coupling required. 
The shorter the joint, the better the 
rod, for the reason that when com- 
pression takes place in a string of 
rods, a long joint makes a _ longer 
chord or flat spot, with consequent 
greater angle or bend taking place 
where upset portion of rod _ starts. 
The curve to a string of rods in com- 
pression should approach a true arc, 
with the flat spots or chords of the 
stiff joints, as short as possible. 

The box and pin type joint is the 
shortest possible design to make, 
where a wrench square and threaded 
connection is included. 

In conclusion, many improvements 
have been made in the field in han- 
dling rods. Field men have realized 
that all of the rod failures are not 
due to the rod alone, but many times 
are local, and they are making efforts 


to improve field conditions. Im- 
proved elevators, rod hangers and 
pumping motions are helping the 


operator to cut his shut down losses 
by eliminating much abuse. 

The rod manufacturer is working 
now and has been working for many 
years to make his rods better, and 
with proper co-operation in the field, 
the future should show far less loss 
of production for the operator caused 
by sucker rod failure. 


Hope Will Build 320-Mile Line 


MT. VERNON, O.—A contract for 
the construction of one of the largest 
pipe lines in its history has just 
been awarded to the Hope Engineer- 
ing & Supply Co., with headquarters. 

The line will be laid for the Dixie 
Pipe Line Co., and will extend from 
the Waskom field in eastern Texas to 
Livingston, from which point trunk 
lines will lead to Houston and Port 
Arthur. It will be 320 miles long, 
the largest in Texas, according to 
the Hope company. 

More than three-fourths of the pipe 
will have electrically welded seams, 
and will be the first of its kind to 
be used in a natural gas transmission 
system, the company states. 
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Zeolite 


ROPER and efficient handling of 

water, whether it be purifying, 
softening or filtering, in the oil field 
is a matter of major importance and 
the development and progress of 
water softening in recent years is 
very interesting. 

Many papers have been published 
lately about treating the water with 
chemicals to neutralize the hard salts 
to make the water fit for boiler, en- 
gine and condensing use, so that scal- 
ing or corrosion would not take place, 
but very little has been said about the 
one method, the zeolite softening, 
which has now become so_ popular, 
practical and economical wherever it 
can be used. 

Every engineer, whether he be con- 
nected with the oil industry or other 
lines, knows the disadvantages of hard 
water which, if could be eliminated, 
would be one of the best investments 
in the entire plant and one of the 
cheapest and best insurance policies 
against shut-downs. Many of the dis- 
advantages caused by hard water in 
the oil industry are lower boiler ca- 
pacity, lower cooling efficiency, prim- 
ing, foaming, corrosion, pipe and fiue 
replacement, loss of time from shut- 
downs, expense of chemicals for clean- 
ing out boilers and engines, and the 
lessened life of boilers or engines. 

The method of softening hard water 
by zeolite water softeners was first 
started by the oil companies about 
three years ago. 

The name zeolite, as it is used 
today, applies to all the members 
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Zeolite water softening system at Sinclair Oil & Gas Co. 


Gasoline plant No. 12 in the Seminole field 


of the group of “base exchange sili- 
cates” that are used in the water 
softening art. There are many zeolites 
on the market, but the chemical base 
exchange reaction which takes place in 
softening water, and in regenerating 
the exhausted silicates, is always the 
same, no matter what other character- 
istics they may possess. 


Zeolite softeners are used to re- 
move from water the lime and mag- 
nesia which causes scale to form in 
steam boilers, in the cooling jackets 
of gas engines, or in lines with which 
it comes in contact. 


The lime and magnesia are always 
present in combination with one or 
another of several acids by which it 
is neutralized. Lime and magnesia 
as well as sodium (caustic) are bases 
and combine with common acids to 
give the salts commonly found in 
water. 


When the bases and acids react they 
give neutral salts which do not have 
the properties of the original sub- 
stances. Thus as shown, sodium or 
saustic lye will unite with hydro- 
chloric acid to form sodium chloride, 
which is ordinary table salt. 

If lime and 


sulfuric acid react, 


calcium sulfate or gypsum result. 
Bases Acids Salts 

Calcium (Lime) + Carboni Calcium carbor 
Magnesium t Sulfuric Magne n sulf 
Sodium (Caustic) + Hydrochloric Sodium Chlorid 





*District sales 
Chemical Co. 


manager, Paige & Jones 


Water Softening Treatment 


By Robert M. Moore * 


These facts have been pointed out 
to make it plain that the nature of 
a salt as to its scale forming prop- 
erties is determined by only part of 
its makeup. Thus, calcium carbonate 
will form scale but sodium carbonoate 
will not, although both have carbonic 
acid present. The character of a salt 
as regards its scale forming char- 
acter is determined by the base pres- 
ent. 


EOLITES are known as base ex- 

change substances. They do not 
remove salts entirely from the water 
but exchange the base present for 
one of different character. The zeo- 
lite itself may be regarded as a base 
(calcium, magnesia, or sodium) in 
combination with a complex acid. Thus 
we may have sodium zeolite, calcium 
zeolite, ete. 


When water containing calcium car- 
bonate flows through a bed of sodium 
zeolite, the bases are exchanged. The 
zeolite takes up calcium and holds it 
and gives up sodium, so that the 
water no longer contains calcium car- 
bonate but has sodium carbonate in 
it instead. 

In a similar manner sodium zeolite 
will take up calcium or magnesia 
from other salts dissolved in water 
and leave sodium in their place. The 
sodium salts do not form scale. 

There is a limit to the amount of 
calcium and magnesia which a zeo- 
lite bed will take up. When that limit 
is reached the bed is washed with a 
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Softening Reactions 


Softening 


Salts Causing 
Agents 


Hardness 


Calcium carbonate + sodium zeolite 
>aCO; ae 
Calcium sulphate + sodium zeolite 
GaSO Na, 
Calcium chloride + sodium zeolite 
aC Na. 
Magnesium carbonate > sodium zeolite 
gCos; aeZ 
Magnesium sulphate + sodium zeolite 
NgSO, a.Z 
Magnesium chloride + sodium zeolite 
/NgCl, Na.Z 


strong solution of salt, or sodium 
chloride. A reverse action occurs in 
which the bed gives up its calcium 
and magnesium and becomes again 
a sodium zeolite. 

The salt solution is changed to a 


Sodium Salts in 


Treated Water Exhausted Zeolite 


sodium carbonate + calcium zeolite 
Na.CO, CaZ 
sodium sulphate + calcium zeolite 
a2SO, CaZ 
sodium chloride + calcium zeolite 
Na.Cl,. SaZ 
sodium carbonate + magnesium zeolite 
Na,CO, /NgZ 
sodium sulphate + magnesium zeolite 
Na.SO, MgZ 
sodium chloride + magnesium zeolite 
Na.Cl. MeZ 


calcium and magnesium chloride so- 
lution which is washed from the bed 
to the sewer. This washing process 
is what is called re-conditioning or 
regenerating in the operation of a 
zeolite softener. 


Some zeolite softened waters which 
are high in bicarbonate result in high 
caustic alkalinity in the boiler, and 
makes the engineer very skeptical 
about installing a zeolite system for 
fear of embrittlement of the boiler 
steel. Today, however, it has been 
proven that with such waters the ad- 
dition of a certain quantity of inhibit- 
ing sulfate ions off-sets such a condi- 
tion. The addition of acid (sulfuric) 
to the zeolite-treated water serves to 
liberate an equivalent amount of car- 
bon dioxide, and if the water passes 
through a de-aerator before going to 
the boiler, the free carbon dioxide is 
removed along with the oxygen. Also, 
in such cases, some of the remaining 
bicarbonates are thus broken up. 


Principles of Air-Gas Lift in Oil Production 


gas is not a new process. It 

has been used for a number of 
years both here and abroad. For 
several years even before 1914, many 
oil fields in Russia have employed this 
method of producing oil. The air 
lift has also been used frequently in 
this country where large volumes of 
water have been encountered. How- 
ever this method has not been used 
generally by the oil industry in the 
Mid-Continent until within the last 
few months. 

Having had a number of years 
experience with the air lift method 
of flowing water, and knowing the 
various advantages of air lift over 
plunger type pumps, when I came to 
Tulsa five years ago I soon saw the 
many advantages the air or gas lift 
would have in pumping oil. However 
I was unable to sell the idea to the 
producers that I approached on the 
subject inasmuch as they were able 
to produce oil by swabbing and the 
use of the plunger type pump with- 
out excessive maintenance. ‘This was 
due to the fact that most of the oil 
wells were comparatively shallow. 

It took three years for my dreams 
to come true and that happened be- 
cause the Tonkawa field started to 
quit flowing naturally. It was soon 
found that the old method of swab- 
bing or pumping was becoming very 
expensive as these wells were deep. 
Consequently more rod trouble was 
caused as well as excessive mainte- 
nance on swabbing equipment. I 
renewed my efforts trying to inter- 
est several of the producers in this 
field in trying out the air or gas lift 
system. I finally sold the idea to a 
producer and he agreed to try it. 
However he was very skeptical and 
it was finally arranged to loan him 
the necessary equipment to make a 
test. To my knowledge this was the 
first application of the air lift prin- 
ciple in the Mid-Continent field where 
it was installed in a well making 
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Pei of oil wells by air or 


By D. K. Hutchcraft* 


100 per cent. Since this first in- 
stallation, approximately two years 
ago, the air lift or gas lift has _ be- 
come one of the principal methods 
of producing oil in the Mid-Continent 
field, not only in deep wells but in 
comparatively shallow wells. 

There are many theories prevalent 
pertaining to the gas lift at this 
time which conflict with the principles 
of the air lift as applied to water. 
My conclusions are that every prin- 
ciple involved in the water lift is 
found in the gas lift; both follow the 
laws governing wells flowing natur- 
ally. The main difference between 
flowing water and oil is the presence 
of gas in the oil well which assists 
flowing and the necessity in a water 
lift to have high efficiency as water 
sells for only a few cents a barrel. 
It is necessary for this efficiency to 
maintain a high submergence. But in 
flowing oil the cost per barrel is 
much greater, hence operating costs 
of maximum efficiency are not as im- 
portant and much lower submergence 
can be used. 


HE principles of air or gas lift 
I divide into three parts. First 
comes the air or gas lift where sub- 
mergence is the main factor. This 
principle corresponds to a well flow- 


ing naturally with normal oil gas 
ratio. In this division every prin- 
ciple involved in the water lift as 


generally used is found in the gas 
lift. This holds true so long as the 
working pressure is reasonably high, 
so that it is not necessary to depend 
on velocity. In this type of installa- 
tion the highest efficiency can be ob- 
tained and the oil gas ratio will be 
the lowest for the particular well. 
This condition usually is found in 


flush fields where the oil gas ratio 
is low. Seminole is a very good ex- 
ample of these conditions, it being 
comparatively easy to make an in- 


*Clark Bros. Co. 


stallation. The efficiency is at its 
maximum, requiring very little engi- 
neering skill to make an installation 
that is satisfactory regardless of 
whether the producer has used every 
precaution in designing his plant to 
obtain the highest efficiency and the 
greatest economy of operation. 


N MY opinion the operation and 

maintenance costs can be materially 
reduced by using a standard direct 
connected gas engine driven compres- 
sor. Under this classification the most 
efficient installation is where the ve- 
locity is held down to a minimum. 
The normal capacity of a gas lift 
can be obtained by the following 
formula: 

P x 2:31 
C= x. AC, C€ 4s 
L+Y 

capacity; P is absolute pressure in 
pounds (at the nozzle of the foot- 
piece); L is length of discharge pipe 
from point air or gas is injected in 
the bottom of the well or from the 
nozzle of the footpiece, to point of 
discharge; Y is back pressure in feet, 
referring to water; A is area of dis- 
charge; C, is the constant depending 
on the gravity of the fluid being 
lifted. 

It has been found advantageous in 
some cases to pinch in the discharge 
which is generally termed holding 
back pressure on the gas lift, but 
by the properly designed installation, 
no back pressure will be required, con- 
sequently a much higher over all 
efficiency can be obtained. In a 
number of instances where sheet water 
has been encountered below the oil 
sand, it has been found that by put- 
ting in the tubing at the bottom of 
the well, the water increases mate- 
rially, owing to the coning effect. 
This has been overcome to a great 
extent in a number of instances by 
raising the tubing. 

Inasmuch as the normal capacity 
is increased or decreased according 


normal 
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in air lift service 
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Chapman Valves at Amerada Petroleum Co., Bowlegs, Okla., an air lift well. 








Chapman 


Chapman Gate Valves of Chrome Nickel Steel are product, is stronger than forged steel, and the 
ideal for air- and gas-lift service—for the very qual- valves pass tests which allow the highest factor of 
ities which have made them selected equipment safety over the _most extreme conditions of oil 
wherever the oil industry demands reliable valves. field service. 

Chapman Chrome Nickel Steel is an electric furnace Stocked for immediate delivery close to you. 
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Valves 


The Chapman Valve Manufacturing Co. 


Indian Orchard Mass. 
Branch Offices: 
New York Boston Chicago Cleveland Detroit 
Houston At'anta Tulsa Syracuse Pittsburgh 
Philadelphia San Francisco Los Angeles 


Distributors: 


E. L. Wilson Hardware Co., Beaumont and Houston 
Wagner Supply Co., Fort Worth 








to the working pressure, it will be 
found that by properly designing the 
flow lines so that the producer can 
take advantage of the maximum op- 
erating pressure, the same results will 
be obtained as far as back pressure 
or differential of pressure is con- 
cerned, and the number of barrels 
per day will remain constant regard- 
less of the location of the tubing, but 
with a greater efficiency. Consequent- 
ly a lower cost per barrel can be 
obtained by changing the tubing to 
the proper size. The back pressure 
will vary as the total number of bar- 
rels per day vary. 

Better results will be gained, when 
the tubing is located as low in the 
well as possible, generally just above 
the oil sand. The results obtained 
will be a lower oil gas ratio, less 
horsepower per barrel lifted even 
though the working pressure may be 
materially increased. Great care 
should be taken in designing an air 
or gas lift plant. All compressors, 
pipes, and fittings should be designed 
with a conservative factor of safety 
so that the operator can avoid ac- 
cidents which are bound to occur un- 
less great care is taken. 


EMINOLE is now passing from 

the first principle to the second 
principle involved, the velocity lift 
where the actual working pressure 
or submergence is so low that it re- 
quires very high velocity. This prin- 
ciple is similar to a well making a 
great deal of gas and spraying oil 
naturally. In this case it is readily 
seen that the amount of gas or air 
required to lift a barrel of oil will 
be high and consequently the efficiency 
low. An installation of this type is 
justifiable where the proper care in 
designing the compression plant has 
been used to obtain the lowest cost 
possible per million feet of gas com- 
pressed. It eliminates the excessive 
maintenance found in trying to pump 
wells, especially deep ones, with the 
plunger type pump. In many _ in- 
stances the efficiency has been great- 
ly increased where these conditions 
exist by flowing by heads. This 
changes the principle back to the one 
involved in the first division until 
the head is blown off and the air 
or gas starts to break through. 

The third principle involves the use 
of a combination displacement and 
gas lift, where the well is operated 
intermittently. The design of this 
installation calls for the proper size 
flow line with the properly designed 
orifice in it above the oil level so that 
sufficient pressure may be obtained 
on the fluid in the well to force it 
up to the discharge pipe where it is 
mixed with the air or gas passing 
through the orifice. This type of in- 
stallation has been used very success- 
fully, modifications being made_ to 
meet well conditions. 

Nothing is needed in a well where 
the sand is tight with the exception 
of a properly designed discharge. 
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However where loose sand is encoun- 
tered it is necessary to have a suit- 
able chamber surrounding the dis- 
charge pipe with the properly de- 
signed foot valve for the oil to enter. 
This of course is an intermittent flow 
design, it being perfected by I. S. 
Dunn who has put in a number of 
this type installation, especially in 
West Virginia and in Pennsylvania. 


There has been much discussion of 
the relative advantages of using air 
or residue gas. It is my personal 
opinion that residue gas should be 
used at all times possible, there being 
practically no corrosive effect when 
residue gas is used unless air is 
present in this gas. Whereas when 
air is used frequently a good deal of 
trouble is caused by corrosion, espe- 
cially when water is present. 


There have been several instances 
reported where the production per 
1,000 feet of air was much greater 
than when residue gas was_ used. 
These results were obtained from the 
same well in one instance. Using the 
same number of cubic feet of gas as 
air, the production was reduced al- 
most one-half. However from data 
obtained from other wells the differ- 
ence if any was so slight as not to 
be noticeable. The use of the air or gas 
lift has been very extensive in scope in 
the greater Seminole district. On Aug. 
25, 1927 there were 730 producing 
wells, producing approximately 437,- 
226 barrels of oil that day, of which 
337 wells were flowing by the air or 
gas lift method, 107 were flowing nat- 
urally, 120 on the pump, 80 on the 
swab, 65 not producing. It is my 
opinion that without gas lift, produc- 
tion would not have exceeded 275,000 
barrels. 


N SUMMING up the many ad- 

vantages of using compressed air 
or gas in the production of oil, I feel 
that within a short time the oil fra- 
ternity will as a whole recognize that 
it is one of the principal factors in 
oil production, that when a new field 
has been brought in the operator will 
design his plant so that he can con- 
tinue to operate it with the maximum 
efficiency during each period above 
mentioned; that he will bear in mind 
the application of air or gas being 
put back into the sand. This will be 
done as soon as the rock pressure has 
diminished to a point where it is 
practical to start restoring the pres- 
sure. Several of the larger  pro- 
ducers in the Seminole pool are tak- 
ing steps at the present time to carry 
out a similar program. In fact one 
of the major companies in buying 
original air or gas lift installations 
for Seminole had this in mind. 


It is my opinion that most of the 
direct connected gas engine driven 
compressors in Seminole will be used 
for restoring the pressure in a large 
part of that field inasmuch as the 
lowest operating cost possible includ- 
ing power cost is obtained by this type 


A number of the operators 
have previously put in installations 
for restoring pressure on the sand 


of unit. 


to increase production, whereas in 
Seminole this application would be 
to maintain a reasonably high pro- 
duction. 


Trade Volume Picks Up: 
Prices are Higher 


Sept. 17—RANGER 

WASHINGTON, Sept. 17.—The 
dollar volume of trade in the week 
ended Sept. 10, as seen from figures 
on check payments, was greater than 
in either the preceding week or the 
corresponding week of 1926, accord- 
ing to the Department of Commerce. 
Wholesale prices continued to aver- 
age higher, as compared with the pre- 
ceding week but were still below the 
level of last year. Prices of cotton 
continued to advance. Iron and steel 
prices, showing no change from the 
preceding week, averaged lower than 
a year ago. 

Loans and discounts of Federal re- 
serve member banks were higher than 
a year ago. Prices of stocks listed on 
the New York Stock Exchange showed 
little change from the previous week 
but were substantially higher than 
in the corresponding week of 1926. 
Interest rates on call loans averaged 
higher than in the previous week but 
were lower than in the same week of 
last year. Bond prices showed no 
change from the preceding week but 
were higher than in the correspond- 
ing week of a year ago. _ Interest 
rates on time money, showing no 
change from the previous week, aver- 
aged substantially lower than in the 
same week but was higHer than a 
year ago. Business failures were 
less numerous than in the preceding 
week but were higher than in the 
same week a year ago. 

The production of bituminous coal 
in the week ended Sept. 3 was larger 
than in the previous week, but smaller 
than in the same week of last year. 
The output of lumber during the 
same week was larger than in either 
the preceding week or the correspond- 
ing week of 1626. The production of 
beehive coke declined from both the 
previous week and the same week of 
last year. 

Receipts of wheat at primary mar- 
kets were greater than a year ago. 
Cattle receipts on the other hand were 
smaller. Receipts of hogs showed a 
slight increase over a year ago. 


Mann-Freel Incorporate 


HOUSTON, Sept. 15.—The Mann- 
Freel Co., Inc., has been formed at 
San Angelo with capital stock of 
$10,000 to drill oil wells and own 
oil and gas leases. Incorporators 
are B. C. Mann, president; Dan Freel, 
vice president; John D. H. Tester, 
secretary-treasurer. Offices are main- 
tained in the St. Angelus hotel. 
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power by which two or more 

wells are pumped by the use 
of one central prime mover is a 
matter that once more gives special 
and particular emphasis to the old 
adage that necessity is the mother of 
invention. In the process of this evo- 
lution, rather as a fruit of it, we see 
a clean and distinct indication that 
the invention and application of effi- 
cient central pumping powers has 
salvaged the petroleum industry by 
making for an economy of operation 
that has made it a profitable operation 
to pump oil wells producing less than 
a quarter of a barrel of oil a day. 


The first artesian oil wells were 
drilled in Pennsylvania and as the 
production curve showed a sharp de- 
cline, producers faced the necessity 
of abandoning small wells or produc- 
ing oil at a distinct loss. Obviously 
the proper solution of the problem 
was to find a more ecomonical method 
of operating aside from the system of 
pumping each well with a steam en- 
gine and boiler on the site. Natural 
gas was seldom available in quantities 
large enough to generate a_ steady 
head of steam in the boilers; boiler 
wood was a steady fuel expense and 
coal entirely too costly. 


Tv evolution of the pumping 


Some unknown genius conceived the 
idea that it might be possible and 
practicable to pump two wells by one 
engine. It was a radical idea but to 
put it into practice was only a simple 
matter of attaching to the bandwheel 
another crank arm aside from the one 
which was attached to the pitman of 
the walking beam. From this extra 
erank arm, placed opposite to the 
other, ran a wooden shackle to a crude 
form of pumping jack of the V-type 
and made of hewn timbers. This 
worked excellently so long as the two 
wells were in a direct line; but an 
angular deviation made an application 
impossible. 


’ ) SHE next mechanical principle used 

involved the use of two opposite 
cranks one one band wheel connected 
by wooden shackle rods to a horizon- 
tal turntable that alternately rocked 
back and forth. Atop this turntable 
were wrist pins on which the shackle 
lines were attached, these shackles be- 
ing wooden rod lines swung to V-type 
wooden pumping jacks. The rod-line 
lengths were united by means of iron 
straps. During hot or dry weather 
the breakage was considerable and 
the average pumper was a very busy 
individual mending rod lines. The 
turntable type of power was to a 
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By O. C. Staples * 


The Evolution of the Pumping Power 





Bevel gear and vertical crank pumping equipment 


reasonable extent fairly efficient; how- 
ever, it very frequently required at- 
tention as the wooden keying or brac- 
ing demanded much care and not in- 
frequently the entire structure would 
be pulled out of line or totally wrecked. 


Crude as this type of installation 
was, it clearly established a funda- 
mental out of which grew the “push- 
and-pull” type of power. 


The oil fraternity substituted a 
master gear and pinion to a _ steel 
shaft with a proper gear reduction and 
on this steel shaft was mounted two 
cranks at opposite throws which rocked 
an iron dise back and forth and this 
developed the stroke to pump the wells 
attached. Later the addition of a 
second disc made is possible to pump 
more wells adequately balanced. And 
is was then that the modern “push- 
and-pull” power came into existence. 


PUINHE first dise pumping power to be 
| greele- on the market was built in 
Franklin, Pa., in the late eighties by 
one George Allen. Again we have 
necessity mothering invention. Allen 
was something of a capitalist and an 
inventive genius. A _ serious fire de- 
stroyed two of his principal holdings: 
a refinery and a number of small 
producing wells. His associates voted 
to rebuild the refinery but decided, be- 
cause of the small production of the 
wells, not to pump them again if such 
operations involved the purchase and 
installation of a steam engine, a boil- 
er, band wheel, and walking beam 
equipment at each well. Allen, faced 
by this situation, invented the metal 
disc geared power using a series of 


*Frick-Reid Supply Co. 


eccentrics. Initial field trials con- 
vinced Allen that this type of power 
was far superior to anything then on 
the market and oil producers agreed 
with him. He manufactured this type 
of eccentric to sell at a remarkably 
low price and for many years other 
manufacturers in the field were forced 
to pay him a royalty on his patents, 
although they were briskly contested. 


NEW manufacturer at this time 
appeared on the scene, one Yates, 

who produced a power consisting of a 
geared arrangement where an upright 
shaft with a series of crank throws 
attempted to supply a mechanical prin- 
ciple that would compete with the dise 
or eccentric type of power fully cov- 
ered by the Allen patents. The Yates 
type of power attained some degree of 
popularity but it was never as smooth 
or efficient a unit as the Allen type. 
The bevel gear and eccentric powers 
of the present day are similar in econ- 
struction to the  bevel-geared disc 
type, except that eccentrics, instead 
of crank and disc, are used on the 
vertical gear shaft to impart motion 
to the shackle lines. As a rule they 
are made with one, two or three 
eccentrics according to the number 
of wells to be pumped; two eccentrics 
are generally placed 180 degrees apart 
and three eccentrics 120 degrees apart 
When the 
shaft 


above the gear wheel, the power is 


to give a balanced load. 


eccentrics are placed on the 
termed an overpull type; the reverse is 
called an underpull type. In some 
overpull types the eccentrics are be- 
tween the gear wheel and the top of 


the frame; in some they are an ex- 
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tension of the shaft above the top of 
the frame. Deviations exist in the 
placing of eccentrics in proportion to 
the number of manufacturers in the 
field, each advancing reasons for their 
choice. 

Following the Allen and Yates types 
of powers the band wheel power came 
into being; this involved the use of 
a horizontal wooden band wheel with 
eccentric applied above the bandwhee) 
to a metal shaft and equipped with 


suitable bearings. This was known 
as the original band wheel power 
which was manufactured for years 


and which was used (as are all band 
wheel powers) with a belt idler to 
divert the belt from the engine pulley 
to the horizontal band wheel. In 
this application it will be noted that 
the eccentric idea was still maintained, 
proving the soundness of the Allen 
patents. 

Production moved west to the Mid- 
Continental fields where level country 
prevailed and the manufacturing fra- 
ternity serving the oil industry deemed 
it necessary to lower the shackle line 
load centers; consequently the manu- 
facturers came out with the underpull 
band wheel power with the eccentrics 
under the band wheel. As this devel- 
opment was going on a steel wheel 


supplanted the wooden type. Today 
the steel band wheel is a_ standard 
commodity. 

RIGINAL power _imstallations 


were designed to handle shallow 
wells. As the years have passed the 
depths of oil fields has been steadily 
increasing; to the natural increased 
pumping loadage caused by this in- 
creased depth has been added some- 
thing in the nature of an additional 
hazard: rotary drilling prevails on 
most deep wells and rotary holes are 
normally crooked holes. These two 
factors naturally throw a_ greater 
load-burden on the type of power 
being used. As power requirements 
have increased owing to the above 
conditions and to extra loadage of 
fluid handled there has been a cor- 
responding capacity and ability made 
available by gas and oil engine manu- 
facturers and the manufacturers of 
powers. Today it is possible to ob- 
tain pumping powers capable of 
handling production to a depth 
of 3,500 feet through 2-inch tubing. 

Recently an installation has _ been 
made of a band wheel power weigh- 
ing 18,000 pounds to handle 9 wells 
over 3,000 feet deep being pumped 
through 3-inch tubing; this power will 
be driven by internal combustion prime 
movers. 

Keeping step with the capacity, 
ability, and efficiency of the powers 
and prime movers, other equipment 
has been designed, engineered and per- 
fected to handle greater loadage. Pull 
rods have been increased from %-inch 
to 1-inch in diameter; shackle connec- 
tions of drop forgings are now com- 
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Type of disk pumping power 


to lengthen the stroke of individual] 
wells to 60 inches if necessary. Latest 
jacks also embody the feature of 
straight lift which eleminates stuffing 
box leakage always hitherto a source 
of trouble. Latest types of jacks weigh 
2,500 pounds and all moving parts are 
equipped with interchangeable bronze 
bushings running in a constant oil 
bath. 


monly used because of their capacity 
to stand shock and loadage. Devel- 
opment of clamps, turnbuckles and 
disconnecting hooks has likewise kept 
pace and are now drop forged ana 
provided with safety devices. Belts 
have increased in efficiency and to a 
width of 22 inches. 


AS and oil engines are now used 
on approximately 97 per cent of 
all power installations because of their 
proven reliability and specific economy 
and long life. The horse power of 


A‘ I LOOK back over a period of 
over a quarter of a century | 
am amazed at the changes that have 








these prime movers is steadily increas- 
ing and the latest installation employs 
an engine of 100 h. p. 

In installing these plants there is a 
great variation of ideas among pro- 


—— 


taken place in the mechanics of group 
pumping from a central prime mover. 
Today’s equipment: gas, oil or gaso- 
line engine prime movers, various 
types of powers, shackle lines and 
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Another pumping power hookup 


equipment, pumping jacks is about as 
near perfect, I believe as posible. 
Certainly every item, every mechanical 
feature is a monument to the prac- 
tical knowledge and the engineering 
supervision behind them. Regardless 
of what the future of our production 


ducing companies; in some instances 
the engine is connectel direct to the 
power; others use the countershaft 
between the engine and power; again, 
others install the countershaft in the 
opposite end of the power house from 
the power with the engine in the 
center of the house. Recent installa- horizon may be, I am confident that 
tions of coumtershafts are mounted pumping equipment will keep pace 
on anti-friction bearings. with operating conditions, producing 


Safety operation of connecting and units properly and adequately en- 
disconnecting knock-off posts is now gineered. 
weneral and these devices have been 
improved to a point where the opera- silat ' 
tor works without hazard. DY ERSBURG, Tenn.—A modern 
service station was completed and 


One of the major improvements in 
grouping pumping methods is in the 
types of modern jacks being used. Cer- 
tain of these jacks embody the ability 


opened for business on Aug. 6 here 
and is operating as “Guy’s 711”. It 
is owned by Guy Jester. 
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Because of increased production and standard- 
ization of design, this new Blackmer O. J. Unit 
sells at a substantially reduced price. 


Ask for information and prices. 


Consult our engineering department on 
your bulk station plans. 





. 5 


NEws 


Cars with Dependable 
ROTARY PUMPS 


Modern Blackmer Unloading Units are furnished with gasoline engine 
or electric motor drive in various capacities from 5 to 500 g. p. m. 


You can unload an 8000 gallon tank car in 20 minutes or 314 hours 
—whichever you prefer. 


The new Blackmer O. J. unit which has been designed especially for 
oil jobbers, has two 100 g.p.m. pumps. Either pump will unload 
the average tank car in less than 1 hour and 45 minutes. 


This new unit is furnished with either gasoline engine or electric 
motor drive. It has a separate clutch for each pump. Ports are so 
designed that both come on the outside which greatly simplifies piping. 


Gears are cut semi-steel with bronze bushings. Pinion is of bakelite 
impregnated fabric, which insures long life and quiet operation. The 
entire gear assembly is completely enclosed with a heavy guard. 


When handling hazardous liquids and it is desirable to separate the 
motive power from the pumps, we furnish the new O. J. unit with an 
extended base which permits the building of a brick firewall between 
the power and the pumps. When specified, this type of unit will be 
furnished at no additional cost. 





The new Blackmer Oil Jobbers unit with 
gasoline engine power and extended base 
to permit the building of a brick firewall 
between the power and the pumps. 


PUMP COMPANY 
Grand Rapids, Michigan 
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Air and Gas 


Compressing 


For Flowing Oil and Placing 


NLY in recent years have the 
O world’s oil producers come to 

realize the very important role 
the compressor is destined to play in 
the production of crude oil and its 
products. 

Previous to the last score of years 
the compressor was unknown as an 
oil producing medium, and there were 
very few manufacturers who pre- 
tended to build compressing machin- 
ery on a large scale; those that were 
built were designed principally for 
the purpose of gathering gas at a 
low pressure and raising it to a 
higher pressure to force it to market 
through long pipe lines, or for use as 
blowing engines in large iron and 
steel mills, also a few ammonia com- 
pressors and like services. 

We believe that we are safe in 
making the statement that the com- 


bined capacity of all of the com- 
pressors built in the United States 
within the 50 years prior to 1910 


would not equal the capacity of those 
built and moved into the gas and oil 
fields in the last 10 or 12 years. 

Up to 1905 the majority of com- 
pressors were steam engine driven, 
only a few manufacturers at 
that time were turning out really re- 
liable gas engine driven units and 
they were of large horse power, driv- 
ing compressors of proportionate ca- 
pacity. The smaller compressors were 
almost invariably steam or electrical- 
ly driven. 

At the present time all of the old 
manufacturers are still in business 
and they have, from time to time, re- 
vised their gas engines until they have 
developed thoroughly efficient and de- 
pendable gas engine driven com- 
pressing units. This is also true of 
the majority of the new firms who 
have entered this field within the last 
few years, and so many manufac- 
turers have taken up the building of 
compressors that there are very few 
lines of endeavor where competition is 
more keen. 

Every manufacturer who has been 
in the business for any length of time 
has found it necessary to revise or 
re-design his compressor cylinder, or 
some parts of it, more often’ the 
valves than anything else. During 
the days of long stroke, slow speed 
compressors, driven by steam en- 
gines the mushroom type of poppet 


valve filled the bill very nicely and 
was very efficient when properly in- 
But in the later days of gas 


stalled. 
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Pressure on the Oil Sand 


By E. W. Jordan 


engine and short stroke, high speed 
steam engines it was found that they 
would not stand up under the _ in- 
creased speeds, soon pounding them- 
selves to pieces, on account of their 
weight. 


O IT was found necessary to de- 
sign a type of valve of lighter 
weight and increased strength in or- 
der to withstand the increased speed 
and impact. This led to the design- 
ing of valves to be made from thin 
steelplates, and has resulted in the 
multiplicity of shapes now on the 
market. All of them meet the re- 
quirements very creditably but they 
are all far from perfect, despite the 
fact that the various manufacturers 
have searched the civilized world for 
the best material obtainable for this 
purpose, and a great deal of trouble 
and expense results from breakage or 
failure of some part of the valve. 
We wonder how many people aside 
from the designing engineer ever stop 
to consider the work performed by a 
valve during a single month’s opera- 
tion. A valve with 3/16-inch lift op- 
erating at 180 R. P.M. in one month 
travels 46 miles, receives 41,472,000 
impacts, and the actuating spring, 
whether self-contained or separate, is 
flexed a like number of times, in tem- 
peratures ranging from normal at- 
mospheric temperature to tempera- 
tures exceeding 700 degrees Fahr. It 
is no wonder that valves and springs 
become crystallized and fail. 
The creating of artificial rock 
pressure on the _ oil producing 
sand, and the flowing of the deep wells 


in the Seminole pool has developed 
new problems for the compressor 
manufacturers which have _ been 


promptly met. One of the most im- 
portant of these problems was getting 
away from the danger of serious ex- 
plosions due to compressing air to 
extremely high pressures. 

The real danger under these condi- 
tions is not generally understood by 
operators, neither do they understand 
why the temperature of air under like 
conditions is much higher during com- 
pression than that of natural gas. So 
a few words of explanation and warn- 
ing might be in order and _ possibly 
save some lives and much property. 

To demonstrate the difference in 
rise of temperature between air and 
gas due to compression, we will cite a 
few instances. At 5 compressions the 
rise of temperature of air is 307 de- 
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JORDAN 


Mr. Jordan has followed me- 
chanical engineering 35 years, 
principally along the lines of com- 
pressing work. Since 1907 he has 
specialized in oil and gas engi- 
neering, more specifically in nat- 
ural gasoline. Was among the 
first to take up this line of re- 
search. Was in the employ of the 
Peoples Natural Gas Co. and the 


Hope Natural Gas Co. four 
years—to 1911. 
In 1912 took a position with 


the Bessemer Gas Engine Co. 
as gas and oil engineer. 

In 1916 established an engi- 
neering office at Bartlesville and 
Tulsa, Okla., following construc- 
tion of gasoline and compressing 
stations. 

In the spring of 1922 returned 
to former position with The Bes- 
semer Gas Engine Co., which posi- 
tion he still holds. 


erees Fahr. And the temperature rise 
of gas is 210 degrees Fahr. At 10 
compressions the temperature rise of 
air would be 496 degrees Fahr. while 
the rise of temperature for gas would 
be 324 degrees Fahr. 


O THE above temperatures is to 

be added the actual atmospheric 
temperature less 60 degrees Fahr., as. 
for example, if the atmospheric tem 
perature is 105 degrees, deducting 60 
degrees we have 45 degrees. 496 
degrees plus 45 degrees equal 541 de- 
grees. 

Now, in designing comvressors fo! 
changeable pressure conditions, the 
capacity and horse power require- 
ments are usually based on the nor 
mal working conditions or the volume 
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and pressure conditions at which the 
compressing unit will be likely to 
work most of the time. So, if during 
a short period of time this unit is 
required to work at a discharge pres- 
sure several times greater than the 
normal discharge pressure, it would 
be necessary to reduce the volume of 
air or gas handled. 

This in the past has usually been 
done by reducing the intake pressure. 
This in turn unbalances the load and 
sets up extremely high temperature 
conditions in the high stage cylinder. 
A 165 H.P. unit compressing air from 
zero to 350 pounds should carry cyl- 
inders 13%-inch by 6%-inch by 20- 
inch at 190 R. P. M. and deliver ap- 
proximately 730,000 cubic feet of free 
air per 24 hours. Ordinarily, if it is 
necessary to increase the discharge 
pressure to 1000 pounds, it would be 
accomplished by reducing the intake 
pressure to 10-inch vacuum, reducing 
the volume of delivery to 413,000 
cubic feet free air, an intermediate 
pressure of 35 pounds gage, ratio of 
compression of 5.21, a temperature 
rise for first stage 320 degrees Fahr. 
The second stage would have a ratio 


-of 20.5, final pressure 1000 pounds 


the temperature rise would be 720 de- 
grees Fahr. This is entirely too high 
temperature to take a chance on, as it 
will gasify most any ordinary gas en- 
gine oil and set up a very touchy ex- 
plosive mixture. Lower temperatures 
have been known to cause very de- 
structive explosions. 


HE remedy for such a condition 

is an adjustable clearance in the 
compressor cylinders, which some of 
the older compressor builders are al- 
ready incorporating in their cylinders. 
This not only permits the operator to 
balance the load and temperatures but 
to hold the load up to the full normal 
horsepower of the compressing unit 
at all times, and under all varying 
pressure conditions. 

As an example of balancing the 
load and temperatures by using a 
variable clearance: 

By increasing the clearance of the 
cylinders, the volume handled is re- 
duced to the ability of the available 
horsepower to handle and still main- 
tain zero intake, this would give an 
even ratio of compressions for each 
stage. From zero to 1000 pounds the 
total number of compressions is 70.5. 
The ratio of each stage equals the 
square root of 70.5 equals 8.4. This 
would give each stage a temperature 
rise of 442 degrees Fahr., although 
this temperature is still too high for 
good practice, it is not nearly so 
dangerous as the preceding condition, 
and it is advisable to use an exceed- 
ingly good grade of cylinder oil to 
prevent carbonizing and_ creating 
trouble with the valves. 

In the matter of compressing gas, 
where the temperature for air is 
given as 320 degrees Fahr., for gas it 
would be 155 degrees Fahr., and 
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where the temperature for air is 
stated as 720 degrees Fahr., for gas 
it would be 457 degrees Fahr. In the 
balanced load condition where the 
temperature rise is 442 degrees Fahr. 
for air, for gas it would be 289 de. 
grees Fahr. 

In the above conditions it is as- 
sumed that there is efficient cooling 
between stages, and all figures are 
based on 14.4 pounds as absolute zerc 
pressure. 

Considering the foregoing facts we 
most earnestly warn all users of com- 
pressors, especially where air is be- 
ing compressed, to consult the com-: 
pressor manufacturers’ engineers be 
fore taking chances on unusual con- 
ditions. 

If gas alone is being compressed, 
as long as the pressures are kept 
within the safe strength of compres- 
sor and connecting piping, there 
would be no liability of explosion or 
bad effects other than low efficiency 
or carbonizing of the lubricating oil, 
which would cause bad action of the 
valves. Of course, if the gas is be 
ing taken in under a vacuum, unless 
great care is taken with the piping: 
connections and all packing is kept 
tight there is always a possibility of 
taking air in with the gas and creat- 
ing a combustible or explosive mix: 
ture. 


E HAVE known this very thing 
to happen. Gas without a cer 


tain portion of atmospheric air wil) 





not burn or explode from high tem- 
peratures. 


Compressing air, either single stage. 
or two stage to excessively high pres- 
sures is an entirely different problem. 
If the purchasing agent supplies toc 
low flash oil and the operator inad- 
vertently uses too much in his com- 
pressor cylinders there is always a 
possibility of setting up a danger 
ously explosive mixture. 


We do not advise compressing air 
to exceed seven compressions per 
stage, as at that number of com- 
pressions that temperature rise is 392 
degrees Fahr. In single stage work 
this would give 85 pounds gage pres- 
sure from zero intake, in two stage 
work the final pressure would be 450 
pounds gage. Pressures above this 
amount could be more efficiently and 
economically handled in three stages, 
the temperatures being kept within 
reasonable limits. A greater volume 
of air or gas would be delivered per 
power unit than in two stage. 


We believe that every compressor 
manufacturer should be so equipped 
in the engineering department that 
he can furnish expert advice on any 
subject that may come up with his 
customer. We feel that this is serv- 
ice to which the customer is legiti- 
mately entitled, and if such service or 
advice is consistently followed it 
would save much grief and expense 
to both manufacturers and customers. 


Installation and Operation 


Of Band Wheel Powers 


By John Reid* 


UMPING powers for multiple 
Pp pumping by the use of surface 

rods and jacks, coupled to the 
sucker rods, have been an important 
factor in the lifting of oil in an eco- 
nomical way to the surface. 

These pumping powers range from 
simple 2-well affairs weighing less 
than 300 pounds to massive machin- 
ery weighing nearly 10 tons. 

Power styles have narrowed until 
at present two kinds, push and pull 
and eccentric, are in general use with 
the eccentric style dominating the 
field. 

In nearly all applications of eccen- 
trics the eccentric is horizontal. ‘The 
power applied rotates the eccentrics 
by gearing or by a band wheel lying 
in a horizontal position. The gear 
or band wheel is driven by a belt 
coming from the prime mover and 
given a quarter of a turn over an 
idler. 

Bandwheels are built 
of steel and range in 


principally 
steps of 


“Joseph Reid Gas Engine Co. 


14 to 24 feet in diam- 
from 10 to 28 


2 feet, from 
eter with a belt face 
inches. 

The difference in these factors gives 
rise to a difference in horsepower de- 
livered and thus it is found that if 
one were using a 24-inch belt on a 
28-inch face, the wheel being 24 feet 
in diameter, and were applying a 
stretch or tension common to the field 
(transmitting 1 HP in 350 feet of 
travel per minute per inch of belt 
width) 103 HP would be delivered. 

The bandwheel power usually con- 
sists of a base into which an upright 
shaft is forced or shrunk and keyed 
in. In some cases base and upright 
are cast as one. Upon this is placed 
the eccentric and bandwheel hub 
which rotate on the shaft. The steel 
construction supporting the belt rim 
is hung to the center and bolted. 

In order that the side thrust im- 
posed upon the power may be taken 
up, the end of the shaft extending 
above the wheel is made so that strain 
may be fastened to the top of 
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rods 








the shaft and thus take up this side 
thrust. 


Ox: manufacturer of bandwheel 
powers rotates the shaft with 
the wheel and keys the eccentrics to 
the shaft. The ground end of the 
shaft runs in a bearing which is bolted 
to the concrete while the upper end 
of the shaft is held in place by a 
bearing fastened to the strain rods. 

Due to the increasing depth of wells 
pumped and the demand for continu- 
ous service, generously designed bear- 
ing and constant lubrication are es- 
sential. The lubrication problem met 
in this particular type of field equip- 
ment is probably a little more diffi- 
cult than that of any other to manu- 
facturers of oil field equipment. 

Because of the blowing sands of the 
southwest the power bearings should 
be dustproof. Again, the oil must 
reach the bearings in spite of extreme 
weather conditions—30 degrees below 
zero Fahr. at Bolivar, N. Y. and 
110 degrees above zero Fahr. in south- 
ern Texas. While it is possible to 
put a partition between the engine 
and the power, leaving an aperture 
for the belt, and thus keep the en- 
gine room warm, yet because of the 
slots for the rod lines in the walls 
of the power house it is readily seen 
that the power is subject to all the 
extremes of temperature. 

It is obvious that oils must be se- 
lected with a view to the geographical 
territory of their use with the power 
and consideration must also be given 
to the change of seasons in relation 
to the grade of oil used. 


T IS customary in southern New 
York state to burn, in winter, a 

low gas flame under the power and 
thus keep the oil fluid and in a con- 
dition to circulate. 

Due to centrifugal force on the ec- 
centric, oil is thrown over the rim 
of the eccentric hub if the motion of 
the power is too fast. 

Length of stroke of power eccen- 
trics range from 18 to 30 inches but 
the 20-inch stroke is popular and the 
one most generally used. However, 
it would seem that it would be good 
engineering to increase the length 
of stroke at the power instead of 
multiplying it at the jack. <A _ de- 
crease of the number of strokes at 
the well would give the same re- 
sult, if a longer stroke were used. 
This would cause fewer load reversals 
of the fluid and would make it easier 
on the equipment in the well. 

Wells 38000 to 3100 feet deep are 
now frequently pumped and the writer 
knows of one well of 3500 feet be- 
ing pumped in multiple. The last 
mentioned is the extreme depth at 
which a well is being pumped that 


the writer knows of. 
One is safe in saying that any 
well using sucker rods can_ be 


pumped in multiple where a_ balance 
or a see-saw effect can be maintained 
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between opposite wells. The power 
application is only limited by the 
power that can be transmitted by the 
prime mover. 

At the present time our company 
has built and has a customer who 
is using a band wheel power de- 
signed for a load of 210,000 pounds 
per revolution or 10 wells having a 
starting load of 21,000 pounds each. 

In estimating for the size of a pow- 
er it is necessary to have accurate 
data as to. starting loads. The 
amount of fluid pumped does not al- 
Ways give one enough information 
to figure on. One rarely finds on 
hand in the offices of operating com- 
panies accurate information as to the 
fluid levels. 

Also, while the gravity of the oil 
may be accurately given, the _ per- 
centage of water has much to do 
with the power required to raise the 
fluid. 

Free discharge of the raised oil 
to stock tanks is also vital to effi- 
ciency in pumping. Tight stuffing 
boxes on the polish rods, small lead 
lines to tanks, a number of wells dis- 
charging into too small a manifold 
or header—all create friction and 
unnecessarily consume power. 


r f NHE writer has knowledge of com- 

plaints stating that engines are 
not delivering their horsepower. But 
a careful analysis of the lead lines 
made it necessary to change lease 
conditions before success was insured 
for the installation. 

Probably due to the fact that mul- 
tiple pumping was developed in the 
hilly country in the vicinity of Oil 
City and Franklin, Pa., rough ground 
offers no great obstacle in developing 
a lease using rod lines. Judgment 
must be used in placing hold-ups and 
hold-downs. A short hold-up or hold- 
down will be a source of trouble in 
broken rods and a consumer of un- 
necessary power. These should be 
proportioned correctly. 

A rule followed by one contract- 
ing company installing powers is to 
make a_ hold-up or hold-down two 
and a half times the length of the 
stroke. This is found to give good 
results. 

Careful layout of a lease will show 
obstructions to be avoided or an odd 
well balanced by using a swing in a 
strategic position. A properly de- 
signed swing will bring the load to 
the beam at as near right angles as 
possible and leave it in the same man- 
ner. 


ULTIPLIERS and reducers are 

not so essential in the surface 

unes as formerly, due to better jack 
design. The newer jacks are so de- 
signed that each well can have its 
stroke regulated either for its lost 
motion from the power or set for a 
proper stroke for any particular well. 
Jacks properly designed so_ that 


they can be counter-balanced and 
give a fairly straight lift to the pol- 
ish rod are a necessity in multiple or 
power pumping. 

The vees should be of sufficient 
length so that the arcs through which 
they move shall not put an undue 
strain on their members. A safe rule 
to follow is that the distance from 
the saddle to the rod line shackle 
should be at least two and one half 
times the stroke of the surface lines. 

Two and one half times the stroke 
—or a power with 24-inch stroke 
should have a radius of 60 inches. 
While this is not generally done, good 
practice recommends the adoption of 
this general rule by those engineering 
power installations. 

Rod line supports should be ac- 
curately set for a correct line and 
properly spaced with attention given 
to the weights of surface lines. 


T IS obvious that local conditions 

limit the length of surface lines 
and, therefore, also limit the use- 
fulness of pumping wells by the power 
method. However, the writer knows 
of one rod line just 8 feet under a 
mile long. The best economy of pow- 
er installation will be made _ only 
after a careful survey of local con- 
ditions. 

In some fields it is customary to 
pian and install the power before 
the lease is entirely developed. This 
is usual in fields where the _ initial 
production is not large. Where this 
program is followed, should the lease 
not be developed radially around the 
power, dummies may be set to bal- 
ance wells which do not have other 
wells to off-set them. 


Where wells are pumped by heads 
care must be taken in the _ installa- 
tion of throw-offs so that the pumper 
may change wells with ease and 
safety. It is customary in more re- 
cent installations to run the rods 
through posts braced to take all the 
load of the well when the well is 
disconnected from the power. This 
displaces throw-off ends imbedded in 
the power foundation which were 
difficult to repair when broken. 


The surface lines should have a 
limit stop or post placed near the 
well so that if the rod line should 
part between that point and _ the 
power, not more than two_ inches 
over the natural drop of the jack 
will take place. In this manner one 
prevents jammed jacks, bent polish 
rods, and, in some cases bent sucker 
rods. Whipping surface rods and 
torn rod supports are also saved. 


It has been practice in the past 
to use single pin clevis connec- 
tions on power eccentric connections. 
With wells 2000 feet or deeper it 
is best to use a connection that will 
extend over two or more holes on 
the ring and thus avoid the wear 
of the pin in the ring and the effect 
of the load concentrated on one 


NATIONAL PETROLEUM NEWS 




















| and 















































ie pol- 
ple or Pa r 
ficient * 4 
which 
undue 
e rule 
from 
hackle 
> half 
lines. 
stroke j a 
stroke 
nches. 
, good 
on of 
ering 
, No. 1140—110 Gal. 
Kerosene Tank Out- 
e ac- fit—also furnished in 
60 gal. capacity—No. 
» and 40. 
given ' 
itions 
lines 
use- 
.0wer 
(nows 
ler a 
pow- 
only 
con- 
ty to 
efore 
This 
nitial i 
this Every branch of the business that can be made 
Scene to show profits is being carefully expanded 
. the and made to produce by the alert wide-awake 
bal- service station operator. 
other One of these sources of profit frequently over- 
‘ loaded is the kerosene end of your business. 
leads ; ; 
sie, But like any other part of your business, to be 
mper profitable kerosene selling must be handled in 
and an efficient, business-like way with the right 
> re- kind of time conserving, efficient equipment. 
— he Fry-Marvel tank units here shown are de- 
7 ns signed specifically for the economical, speedy, 
This proft-producing handling of kerosene. 
d in arvel No. 405 one gallon gasoline pump 
were shown at the right fitted for underground or 
basement storage tank is the last word in 
rea kerosene handling equipment. 
the ' : 
wer All of these units are fitted with 1 quart, 2 quart 
the and gallon quantity stops and will give that 
ches regular Fry-Marvel service known so well 
jack throughout the entire industry. 
sah One of the five units in the Fry-Marvel kero- 
ace sene line will fit best into the floor space at 
por your disposal and make money for you. 
od. Write for attractive prices and complete spec- 
past ihcations. Ne. 60t= 
inec- —— 
‘ ~ 5 . ump. 
lons. FRY EQUIPMENT CORPORATION 
r it ROCHESTER, PA. 
will Successors to 
| On GUARANTEE LIQUID MEASURE COMPANY, ROCHESTER, PA. 
vear MARVEL EQUIPMENT COMPANY, CLEVELAND, OHIO 
ffect 
No. 6540—65 Gal. Kerosene eae — ene F , 
one Tank QOutfhit—also obtain- FRY EQL IPMENT COMPANY OF CANADA, LTD., 
pom in 720 gal. capacity TORONTO, CANADA 
EWS No. 1240. 


September 21, 1927 297 








point. This condition is particularly 
bad on a new power where only 
one or two wells have been applied 
to one side. This causes a chatter 
and jumping which is hard on rod 
lines and power alike. 


On leases where it is desired to 
have some wells deliver more fluid 
in a given time than another well 


on the same power it is customary 
to give these wells more stroke either 
at the jack or having one eccentric 
with more throw than the other. 
For this purpose eccentrics may be 
furnished with 20-24-inch, 20-30-inch 
and 24-30-inch throw. 


Thus it is seen that many condi- 
tions govern economical installation 


of the band wheel power. Account 
must be taken of geographical and 
climatic conditions and of the local 


limitations within a_ specific  terri- 
tory. Accurate information of all 
details enumerated together with 


practices peculiar to a particular field 
are necessary to the best applica- 
tion of the power with economical 
use. 


Trend in Desig n of Rotary Drilling Tools 


N ORDER that the subject may 
] be fully understood, a brief his- 

torical sketch of the origin or in- 
troduction of rotary drilling would 
be in order. 


Rotary drilling had its origin in 
the days of the early development of 
Spindletop. . The original well was 
drilled in 1901 for Captain J. F. 
Lucas by James G. and Al W. Hamil, 
with rotary tools. Several failures 
had been made before in the attempt 
to develop the coast country for oil 
and sulphur, with standard cable 
tools. 

In a small way rotaries had been 
used in central and north Texas, at 
Corsicana, and for water well work 
in shallow territory. The original 
depth of the Spindletop field was 
such that the light rotary outfits of 
that day were sufficient to do the 
work, and no special development was 
made for several years, simply re- 
finements in operation and manufac- 
ture. 


As the depth gradually grew deeper, 
the rotary drilling equipment was 
gradually enlarged upon until today 
we have the present equipment, which 
is successfully handling more than 
7000 feet of hole. 


Side Latch Elevators 
The present mile-deep rotary drill- 
ing oufit represents a sum of money 








A modern make and break rotary. 


298 


The make and break feature can be 
feature in unscrewing and screwing together the drill stem. 


By L. J. Black* 


of approximately $30,000 and around 
75 tons of dead weight, not includ- 
ing the drill stem. The handling of 
long drill stems called for rapid de- 
velopment in the different mechanical 
features as well as increase in size 
and changes in design. 

That a modern rotary outfit can 
be thoroughly understood we will 
handle the subject by sub-divisions, 
commencing with the power plant. 


Power Plant 

i THE Gulf coast regions, two 
i 85 H. P. code boilers with 200 
pounds working pressure are _ used. 
In the Mid-Continent and Oklahoma 
fields it is common practice to use 
three 85 H. P. code boilers with 175 
to 200 pounds working pressure, and 
in a few extreme cases rigs are 
using three 100 H. P. boilers with 
200 pounds working pressure. 


Engine 
Ten by 10 and 12 by 12-inch twin 
engines of the reversible type are 
used for supplying the power to the 
drawworks, and rotary, and modern 
designed engines are using’ splash 
lubrication on all the bearings. 


Drawworks 


ECAUSE of the increased loads 
necessary to handle and _ the 


*Beaumont Iron Works. 


necessity for rapid handling of the 
drill stem in deep holes, the draw- 
works has changed from the old two- 
post design of the early days to the 
three-post design and lately the four- 
post design has made its appear- 
ance together with water cooled and 
air cooled brake flanges. Double 
brake bands are used and shaft diam- 
eters have increased until the modern 
drawworks today are using’ 6-inch 
diameter shafts and the tendency in 
the three-post design is to further 
increase the diameter of these shafts. 

Manganese steel sprockets are used 
throughout. Bearing boxes are usual- 
ly provided with two forms of lubri- 


cation, chain oiling system for the 
lighter oils and alemite cups for 
greases. All types of modern draw- 


works are what is known as three- 
speed, with a constant speed of the 
engine. The operating engine being 
a variable speed, it gives a very 
flexible unit ranging from a _ very 
few revolutions of the drum per min- 
ute in the lowest speed to several 
hundred revolutions of the drum per 
minute in the high speed. 

This enables the operator to handle 
the longest string of pipe with the 
slower speed and as the weight de- 
creases to increase his operating 
speeds by the mere shifting of a 
lever. In deep drilling a great deal 
of the time is spent pulling out and 
replacing the drill stem for the pur- 





operated by steam or hand while the rotary is in operation; a valuable 
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pose of changing bits and taking 


cores. For this reason the rapid 
handling of pipe in the derrick is 
essential. 

Heretofore the design in draw- 
works has been massive, and very 
little attention has been paid _ to 
qualities of material, but the idea 


has been to produce weight and mas- 
sive appearance. 

The trend today because of the 
excess expense in moving and hand- 
ling modern equipment, is to go to 
quality of material and in _ every 
place possible reduce weight by in- 
creasing quality and better designing. 
Modern drawworks weigh approxi- 
mately 18,000 pounds. This shows 
the necessity because of the expense 
of transportation, to prevent further 
increasing in weight. The four-post 
design has many advantages over the 
three-post for the reason that the 
extra bearing is close up to drum 
flanges and prevents the kinking of 
the shafts. 


Crown Block 


HIS being located upon the top 

of the derrick and so _ placed 
that regular and constant inspection 
is not had, is receiving more atten- 
tion today from manufacturers and 
operators than any other part of the 
hoisting equipment. Many changes 
are taking place from the conven- 
tional design which is illustrated by 
photograph attached. Anti-friction 
bearings are replacing the ordinary 
bronze or white metal. Manganese 
steel sheaves are replacing cast iron. 
The trend is to a design of block 
that will permit of the use of larger 
diameter sheaves and will provide 
a positive lubrication to the anti- 
friction bearings. 


Traveling Block 


block has made 

progress and seems to have 
reached the limits required for the 
present loads with ample factors of 
safety. Larger diameter sheaves of 
manganese steel, anti-friction bearings 
and positive lubrication, together 
with adequate. guards for the protec- 
tion of workmen, and strength be- 
yond the capacity necessary, together 
with weight, to rapidly overhaul the 
lines when the traveling block is 
being lowered light from the top 
of the derrick, all these problems 
have been met and solved and a 
very satisfactory operating unit from 
both the point of the manufacturer 
and the user is being generally used. 


HE traveling 


Slush Pumps 


M3 changes have been made 
in slush pumps, and _ because 
of the nature of the slush handled, 
which contains a great amount of 
sand and other foreign matter, it is 
a very difficult problem to handle 
from an engineering standpoint. 
The trend of all pump designers 
today is to what is known as the 
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A modern traveling block, four-sheave type, 

and alongside it a single-sheave tubing block. 

This traveling block weighs 5600 pounds. In 
this block Timken bearings are used. 


straight flow pattern, called, by the 
original designer, the “straight- 
shot.” Long stroke and slow moving 
parts are also being incorporated in 
the design. Because of the nature 
of the slush pump, the pistons, rods, 
liners, and valves in the fluid end, 
are subject to severe’ conditions. 

Many designs have been tried and 


much experimenting been done to 
somewhat eliminate this condition, 
with varying degrees of success. 


Modern thought is looking to a com- 
bination of a screw type and a cen- 
trifugal type pump without valves 
that will somewhat solve this prob- 
lem. So far nothing has been ac- 
tually developed, but the trend to 
use electric motors or internal com- 
bustion engines for driving rotary 
drilling equipment, has had the fur- 


ther effect of stimulating designers on 
some type of revolving pump. 


Rotary 


WO types are in the market, 

what is known as the plain table 
and what is known as the “make and 
break.” Both types have their par- 
tisans and have their places in actual 
use. The modern trend, however, 
is to the make and break rotary for 
the reasons that it enables the op- 
erator to unscrew and screw together 
the pipe with less physical exertion 
and with greater speed. The present 
rotary manufactured seems to be 
generally satisfactory for the pur- 
poses, and no great effort is being 
made by either operators or de- 
signers to change the present de- 
signs, but only to refine where neces- 
sary to simplify operations. 


Side latch elevators and_ spring 
latching tongs, together with auto- 
matic cat heads on the drawworks 
and what is known as shot gun or 
steam feed break outs have done 
much to speed up the handling to 
drill stem in and out of the hole. 
Constant refinements and _ progress 
are being made in these articles with- 
out any essential change in principles 
or design. 


Heretofore because of the psycho- 
logy and the lack of knowledge of 
the strengths of materials by the 
average operator, manufacturers have 
been forced to add weight at dif- 
ferent points that their engineering 
staffs felt were unnecessary. This 
condition is rapidly changing because 
of the better quality of material and 
the experience of the operators with 
equipment in the field. Today, heat- 
treated shafts of alloy steel are fast 


replacing the old cold rolled or turn 
and polished shafting. 

Manganese steel castings are fast 
replacing iron castings in all parts 
of a modern drilling ring. Anti- 
friction bearings are fast replacing 


the ordinary type of bearings. 





Crown block now generally used. It has semi-car journal bearings arranged so they can be 


packed with 


waste and oil 
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Electrical Applications in the Oil Industry 


EVERAL years ago a_ survey, 
S made by the electrical indus- 

try, disclosed the fact that the 
percentage of electric equipments to 
other prime movers, in the automo- 
bile and rubber industries, was _ re- 
spectively 80 and 85 per cent, a 
similar comparison disclosed the fact 
that but 5 per cent of the possible 
power in the oil industry consisted 
of electric equipment. It has been 
generally conceded, even by the in- 
dustrial officials of other countries, 
that the position of the United 
States as the leading industrial coun- 
try of the world, is due primarily 
to the wide application of electric 
drives in all phases of our man- 
ufacturing establishments. 

It was therefore, somewhat dis- 
concerting, when the situation was 
analyzed, to realize that the second 
largest industry in this country 
used such a_ small percentage of 
electric power, when the success of 
all the other large industries was 
attributed directly to this one rea- 
son. This backwardness in the oil 
industry to adopt electric power 
more readily at that time may have 
been attributed to several specific 
reasons, the principal ones of which 
are: 

First: Reluctance of manufac- 
turers of electric equipment to ap- 
preciate the volume of _ business 
available in this industry, and to 
design and develop motors especial- 
ly adapted to its needs. 

Second: Lack of reliable power 
in the oil fields, at current rates 
which the oil companies could afford 
to pay. 

Third: Tendency 
erators to retain 
ments which have been 
many years, and the feeling that 
gas is “free fuel,’ while electric 
power would merely be an “addi- 
tional expense.” 

That these objections have, in a 
large measure, been overcome is con- 


of the oil op- 
types of equip- 
in use for 


clusively proven by the fact that 
in one large field in Oklahoma, 
Seminole, more than 100,000 horse- 
power in electric motors are now 


Although no_ recent 
survey as to the amount of elec- 
tric power in use in the oil indus- 
try, in proportion to other prime 
movers has been made, there is no 
question but that the percentage is 


in operation. 


now much more favorable than it 
was three years ago. It is also 
safe to conclude that with the in- 


creased use of electric motors, and 
as the advantages and economies are 
appreciated by the executives of the 
oil companies, the time is not far 


*President, Petroleum Electric Co. 
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distant when this industry will be 
as completely electrified as the other 
leading industries of this country. 

In briefly discussing electric 
equipment and their applications, I 
will endeavor to arrange them in 
the natural sequence, from the drill- 
ing of the oil well, to the handling 
of the finished product. 


Oil Well Drilling 


Cable Tool Method: 


The first oil well to be drilled with 
an electric motor, in Oklahoma, was 
that of the Roxana Petroleum Corp., 


11 miles northeast of Guthrie, in 
1920 and 1921. This was a_ wild 
cat well, and after considerable in- 
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Fig. 1—Cable tool electric drilling single 





motor 


vestigation this company decided to 
use the electric equipment, because 
of the difficulty in securing fuel and 
water. An electric line was _ built 
at the oil company’s expense, from 
the city of Guthrie to the well, as 
no electric power was available in 
that vicinity. A careful record was 
kept of expense and results, and it 
was found that electric power was 
not only very successful, as regards 
drilling speed, motion of the beam 
ete., but also that the total cost of 
the drilling operation in completing 
the well was reduced several thousand 


dollars over the possible cost of 
steam operation. 
Table 1 is a brief comparison in 


investment and operating costs be- 
tween steam engine and electric drill- 
ing equipments. 


Equipments: 


In general, two schemes of ap- 
plication has been devised by man- 
ufacturers of electric equipment; one 
using but one large motor; and the 
other two smaller motors, both belted 
to the same countershaft. Both 
schemes have proven entirely satis- 
factory in operation, and each has 
its particular advantages and_ dis- 
advantages. These two methods are 
illustrated in figures 1 and 2. 


HE advantages of electric drive 
over the steam engine may be 
summarized as follows: 
1. Elimination of boilers, result- 
ing in decreased maintenance ex- 
pense and _ trouble. 


2. Reduction in water require- 


ments, which in some instances rep- 
resents a 
water required 


big ‘expense. The only 
is for the hole, and 
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method using countershaft control equipment 
at left 
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that may be of any quality, re- 
gardless of salt or gyp content. 


3. Elimination of fuel, which in 
the case of wild cat wells  partic- 
ularly represents a big item. In 
some cases of electrically drilled 
wild cat well, the cost of fuel oil 
and hauling would have made the 
drilling of the well prohibitive. 


4. Since there are no boilers to 
fire and watch, the tool dresser 
spends all of his time in the rig, 
where he is most needed, and is of 
greatest help to the driller. 


5. With the electric motor it is 
possible to pull the boiler:and tools 
out of the hole faster. With the 
steam engine, the speed lags as 
these approach the top of the hole, 
but with the motor, which operates 
at a constant speed, and due to 
the rope, piling up on the rope drum, 
the speed is actually faster than at 
the start. This increased speed re- 
sults in faster drilling, and a more 
quickly completed well. 

6. Because of the flexibility of 
motor device, the casing crew is 
able to set heavy pipe more easily 


and quickly than with steam en- 
gine drive. 

7. Since the electric equipments 
weigh less than boilers, steam en- 
gines, etc., they are more easily 
transported to new locations, and 
at much less expense—sometimes a 


in the oil fields. 


8. Much data and many compari- 
sons prove that when drilling under 
similar conditions, electrically drilled 


very big saving 


wells are almost invariably com- 
pleted in a shorter time than when 
drilled by steam equipments. 
Rotary Method: 

Recent improvements brought out 


by equipment manufacturers, in de- 
vices for use in rotary drilling, have 
given considerable impetus to the 
use of electric motors in this ap- 
plication. These equipments are the 
differential drives, which makes 
rotary drilling practically automatic. 
In the earlier applications a variable 
speed motor was direct connected to 
a speed reducer, and this in turn 
was used to drive the draw works 
by means of a chain. The advan- 
tages enumerated under the cable 
tool paragraph are equally applicable 


to the rotary drive, but in addition 
to these are the many benefits de- 
rived from the _ differential equip- 


ment. The 
to regulate 


object of this device is 
the pressure on the drill 
bit at the bottom of the hole, so 
that when different formations are 
encountered the pressure or weight 
on the bit will be adjusted accord- 
ingly. The benefits claimed for 
these equipments are: 


1. Greater drilling speed. This is 
sue to the automatic feeding of the 
drill stem which always keeps the 
bit in contact with the bottom, and 
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in soft formations, the stem moves 
down accordingly. 
2. Less strain on drill stem, and 


less wear on bit, for in hard for- 
mations the pressure is regulated in 


accordance with actual cutting. 

38. Decreased maintenance because 
of less strain on equipment, result- 
ing in fewer pull-outs and faster 
drilling. 

4. Less labor and attention re- 
quired, because the pressure is au- 
tomatically regulated. 

Producing 
Pumping on the Beam: 


HE first attempt to use electric 
motors in the oil industry was for 
pumping wells. Many articles have 
been written, giving these early ex- 


periences in detail. Suffice it to say 
that while in terms of present day 
engineering they would not be con- 
sidered an entire success, many of 
these first motors are still in use 
on the original leases. 

The interest of equipment man- 
ufacturers, as well as central sta- 
tions and oil producers has_ been 


centered on this application of elec- 
tric equipments in the petroleum in- 


dustry more than any other, be- 
cause it offers the largest field, in 
number of equipment, which could 


be used, as well as the greatest op- 


portunity to effect economies. The 
first applications of electric drives 


merely consisted of a motor, replac- 
ing the gas engine, with the addi- 
tion of a back gear, attached to 
the motor or a countershaft, to 
which it was belted. For this pur- 
pose, the two horsepower two speed 
variable speed motor was best suited, 
for it most nearly met the 
operating conditions of the gas en- 
gine, which it replaced. This appli- 
cation, served to acquaint the oil 
man with the advantages of motor 
drive, and the economies’ which 
could be effected by its use. Man- 
ufacturers of electric equipments are 
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Fig. 2—Cable tool electric drilling 
equipment, two motor type 


improve the 
their 


continually to 
characteristics of 


striving 
operating 
machines, to give them larger over- 


make the 
dependable 


load capacities, and to 
control equipments more 
and _ fool-proof. 


4 | SHE drilling of deeper wells has 

imposed a proportionately heavier 
duty on the pumping equipment, and 
has been the cause for machinery 
manufacturers to bring out an en- 
tirely new unit. This is the gear 
reduction unit using spur-herringbone 
or worm gears—to which the 
tor is direct connected on one 
and the crank on another. 


mo- 
side, 


These gear units eliminate the us* 
of band wheels, belts, belt way, 
countershaft, large motor house, ete., 
and as a result the total investment 
is very little, if any mor2 in the 
total installation over the former 
belted rig. In addition, the gear 
units require but little mainten- 
ance, and if a well is abandoned, 
the entire gear unit may be 
vaged. 

With the extensive use of electric 
power in the oil fields efficiency is 
becoming a real factor, which means 
the saving of vast power 
costs to the oil operators. It has 
been proven by actual tests that the 


sal- 


sums in 


efficiency of belted rigs, from the 
motor pulley through the counter- 
shaft and hand-wheel and _ walking 
beam to the polish rod is 35 per 
cent. In other words, 65 per cent 
of the power out of the motor is 
lost in belt slippage, bearing fric- 


tion, etc. between the motor and the 
polish rod. This loss is _ reduced 
more than 50 per cent by the use 
of gear units, according to the 
guarantees of the various manufac- 
turers, and this point of advantage 
alone would justify the installation 
of geared pumping units in prefer- 
ence to belted rigs. 


To further the efficiency 
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and also save wear 
and strain on equipments, . various 
types of counterbalances have been 
devised. As a result of tests and 
experience it is found that the ideal 
counterbalance is the centrifugal 
type, attached to crank or crank- 
shaft, which can be easily adjusted; 
has’ sufficient weight to properly 
counterbalance the rods; and may 
be entirely removed or detached dur. 
ing the cleaning or cleaning-out op- 
erations. 

The two horsepower, two speed 
variable speed oil well pumping 
motor is readily adapted for use with 
any of these gear units. However, 
the two speed feature is not neces- 
sary, for, as mentioned above, the 
desired pulling speed may be _ ob- 
tained by means of the sprocket 
wheel ratio between the gear unit 
and the hoisting unit. A _ certain 
electrical equipment manufacturer 
has appreciated these facts and 
built a special oil well pumping 
motor of the following characteris- 
tics: Two horsepower; single, va- 
riable speed; pumping side full load 
efficiency 90 per cent, power fac- 
tor 91 per cent, pulling side torque, 
450 per cent of full load torque. 


of these units, 


N ADDITION to having much 


better operating characteristics 
than the two speed type oil well 
pumping motor, the first cost of 


this motor is also much less than 
the two speed type. In addition to 
improvements in the motor charac- 
teristics, this manufacturer has also 
made the control equipment simple 
and foolproof, and such parts as 
the resistance units, which ordinar- 
ily are subject to breakage in rough 
handling, are made of such material 
that they cannot be broken. 


The latest development in geared 
oil well pumping units consists of 
an arrangement of pinions§ and 


gears by which two speeds can be 
obtained, merely by moving a_ han- 
dle on the outside of the gear frame. 
This results in the low speed for 
pumping and a high speed for pull- 


ing rods and_ tubing, cleaning-out 
and drilling. The ratio between the 
two speeds has been selected as 


214 to 1, but may be varied to meet 
operating conditions. 

Much has been written about the 
comparative amount of oil which can 
be produced from a given lease by 
motors as. contrasted with other 
prime movers: and this subject has 
been discussed pro and con many 
times. Records have been compiled 
by a number of oil producers, and 
these being facts cannot be ques- 
tioned. In reproducing some. of 
these records it has not been the 
intention to criticize any type of 
equipment, but merely to make a 
comparison of _ results obtained. 
After all, an oil company desires 
to produce as much crude as pos- 
sible, at the least expense, and the 
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Table No. 1 


Motor, 
Steam Engine _ Electric 
and Boiler Line, etc. 
RE WB iiisccnscnicninwcievcees $2,150.00 $3,350.00 
Operating costs (monthly) 
Depreciation (25 per 
cent) and interest 
Ce RE BG Piecsvciiccacsicss 60.00 
Depreciation (10 per 
cent) and interest 
RB OT CRRE) occscssesscieses 50.00 
Fuel oil 18 barrels 
per day at $1 and 
Be VRAIN hiisiiseosesins 1,620.00 
Electricity at $15 
ROO SAM ~ cecssasviesiivcousivones 450.00 
Water at $8 per day 240.00 
Water for drilling 
MOMRED ase kenstussvascunsncpvatencesse 80.00 
Fuel oil, for sharp- 


ening bits % barrel 
per day at $3 per 





NNR  yvikichcsosnecismnanns 45.00 
IE Sepik vevisindascianees $1,920.00 $ 625.00 
Saving in operating 
costs, motor over 
engine, per month....... $1,295.00 
Saving per day............ 43.00 


equipment which gives the best re- 
sults in respect to these require- 
ments will be given the most fa- 
vorable consideration. 

One of the larger oil producing 
companies in California installed 
electric motors on a property which 
had been operated by gas engines. 
It was found that the average pro- 
duction per day, after the electric 
equipments had been in use for a 
number of months, was_ increased 
from 380 barrels to 424 barrels. 

Table 1, compiled by another of 
the largest operators in California, 
shows a saving in operating costs 
of $1.01 per well per day with elec- 
tric motors over gas engine equip- 
ments. 





wheel or geared central powers. For 
this application it is necessary that 
motors of “high starting torque” 
characteristic be used, to overcome 
the friction load of the power, pull 


rods, pumping jacks, etc. Constant 
speed motors, with large starting 
capacities, and controlled by push 


buttons and contactors are used on 
a very large number of _installa- 


tions. It has been found that the 
smooth, even speed of the electric 
motors results in less_ pull rod 
breakage, reduced wear on powers 
and other equipments and fewer 
shut-downs. A_ typical installation 
of electric motors driving central 
power is illustrated in figure 7. 
Air Lift: 

The most recent development in 


the production of oil, is the appli- 
cation of air or gas lift. The first 
field in which this method has been 
applied on a large scale is at Semi- 
nole, where several thousand _horse- 
power in electric motors are in use, 
driving the compressors. In figure 
8 is shown an example of the de- 
sign, arrangement and equipment of 
one of these compressor _ stations. 
The advantages found in the motor 
over other prime movers, and which 
is responsible for so many elec- 
trical equipments having been _in- 
stalled are: 

1. Lower first cost. 

2. Lighter weight for same horse- 
power capacity, meaning large sav- 
ing in freight, hauling and _ foun- 
dation expense. 

3. Can be installed quicker, hence 


The Bureau of Mines ; 
a thorough investi oh = more recovery of oil. 
tive lifting wane wars age = 4. Easily transported and _rein- 
ber of ae =i in field: peor stalled in new leentien. 
s, s scat- . £ 
: é arge salvage value. 
tered over the entire country. Table 4 
2 contains a summary of this data. Pipeline Pumping 
Note: These costs. include all Greater progress, proportionately, 
Table No. 2 
Comparative costs of gas-engine and electric operation of wells pumping 
on the Beam by a Large Oil company in California. 
Per Well Per Day 
Gas Electric 
Engine Motor 
Labor, including pumpers, engine repairmen and_ electricians..............00 $0.893 $0.589 
Fuel or electric power " 0.000 0.800 
NIRA: - .. saiisnvcus sud seovearovveswouisnsscancoeaheons Sentsbivoaensepeueeunvs WeacacenubeKee ee 0.076 0.024 
Lubricating oil, waste, packing and MisCellANEOUG..........ccsecccseeereeeeceeeeecereeeeeeeee 0.186 0.038 
Interest (7 per cent) and depreciation (10 per cent on engines, 4 per cent 
on MEOEY —— , ccecaciiescacecasunccecvonaadastalisakassbiten kesusouoaniahansabupseaisactuee tania asveseuckebuaweoinbiannst 0.509 0.263 
Production lost from shutdowns on 50 barrel well, at 80 cents per 
Bee RSSON ssc cou casa ccess suc koe nt bsancaspishcdol Aas se¢gRszeR abacus weet sR eect ep btan aa deecan aN MPASAA Heb 1.172 0.028 
TUR a. isvsnci.ubscacieceseseseuueasadtusessehcpaudcdenseaedesapaelwentenielinte ssvbeiicected indnicbsenaneutoqsoubnaeacasniieenine $2.836 $).742 
field costs, such as labor, teaming, has been made in the application 
repairs, tools and supplies, water of electric motors to the driving of 
and fuel. These costs do not in- pipeline pumps, than in any other 
clude cost of property, taxes, in- phase of the petroleum industry. 
terest, sinking fund, overhead and While but a few hundred horsepower 
general expenses, depreciation, de- in electric motors were used two 
velopment or depletion. or three years ago, and these for 
Central Power Pumping: small gathering pumps; today thou- 


Electric motors have proven ideal sands of electrical horsepower are 
prime movers for driving band in use, many of which are in main 
Table No. 3 

Lifting Cost Per Barrel 
Type of Methodof Number Cost 
Power Pumping of Wells Location-Depth Per Bbbl. 
Rais ARR cs nnaiicsinciceooeease temmedebteomenen 896 5 States 1000’ to 3900’ $1.547 
Gas Engimne..............:00 ‘ 1891 8 States 500’ to 2200’ 0.808 
Electric Motor 417 3 States 750’ to 3100’ 0.745 
267 1State 300’ to 2000’ 0.250 





Electric Motor 
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These phenomenal re- 
investigation and 
trial, for it was found from actual 
experience that the cost per barrel 
pumped, all items considered, was 
the lowest for electric motors, than 
for other prime movers, steam, oil 
or gas engine. The item of first 
cost also entered very largely into 
these considerations, the initial in- 
vestment in a motor driven station 
being about one fourth of that in 
steam or oil engine driven stations 
of the same pumping. capacity. 
Pumping stations similar to figure 
9 and 10 may now be found in many 
sections of this Mid-Continent as 
well as California oil fields. 

Data collected over several years, 
and from a number of pumping sta- 
tions shows that the average cost 
of electric power per barrel of crude 
oil pumped, at pipeline pressure of 
500 to 800 pounds, is between four 
and six mills. The total cost per 
barrel is, therefore, but little more 
than these figures, for the total in- 
vestment is relatively small, items 
of maintenance and repair are neg- 
ligible, labor is considerably reduced 
and there is no lubricating oil ex- 
pense for the motor. 

The latest development in _ pipe- 
line pumping equipment is the cen- 
trifugal pump, to which electric mo- 
tors are readily adaptable, because 
of the high speed. A number of 
automatic pipeline pumping stations, 
using motor driven centrifugal pumps 
and requiring no attendant—merely 
an occasional visit of an _ inspector, 
are now in operation. With these 
stations no tankage is required for 
the pumps operate in series, and if 
for any reason a pump is_ stopped, 
the preceding units will pump 
through it without any interruption 
in operations. This arrangement 
greatly simplified the installation and 
operation of stations, and further 
reduces pumping costs. 


line stations. 
sults are due to 


Gasoline Plants 
Several years ago, due to short- 
age of fuel and bad water condi- 
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constant 
controlled by 
“‘contactor” 


Figure 7—Central power driven by 
speed “high torque’’ motor, 

“push button’ station and 
tions, electric motor drives were in- 
stalled in casinghead gasoline plants, 
in certain sections of the Mid-Con- 
tinent oil fields. Although motors 
were installed at that time because 
there was practically no alternative, 
these companies have found that 
many real economies are effected by 


ai, 2 
pike 


s 


Figure 8—Air lift station Seminole, 
the use of electric equipments. The 
steady, even speed of electric mo- 
tors results in the handling of a 
greater volume of gas through the 
compressors—and consequently, more 
gasoline is produced. 


About three years ago one of the 
experi- 


progressive oil companies 





Figure 10—Main pipeline pumping 
Depew, Oklahoma. 


chronous” 





type motor 





Oklahoma field, 


station located near 
Driven by a 375-horsepower 


mented in the installation of  indi- 
vidual motor drives on all auxil- 
iaries in one of its gasoline plants. 


The results of this trial was so sat- 
isfactory that this company has in- 
stalled motor driven auxiliaries in 
all gasoline plants built since that 
time, and a majority of gasoline 
plants constructed during the past 
two or three years are similarly 
equipped. These operators have 
found that the advantages of motor 
driven auxiliaries over belt driven 
types may be summarized as _ fol- 
lows: 

1. Auxiliary equipments may be 
located with respect to operation to 
be performed and not in engine 
room. This effects a saving in pipe, 
etc., and results in the decreased 
losses because of shorter piping. 

2. The operation of the plant is 
more flexible for the speeds. of 





containing ten one 100-horsepower motors 


pumps or compressors may be reg- 
ulated individually. Automatic fea- 
tures, such as temperature or pres- 
sure regulators, may be used. 

3. The greatest cause of 
downs: belt trouble or 
eliminated. 

4. The 


shut- 
breakage, is 
first 


cost of complete 
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Bubbling Over 


with Sales Possibilities 
_the SERVOILITE SYSTEM 


ERE is a new and original idea 

in oil merchandising — one that 
means more oil sales, quicker service, 
a neater station and greater conven- 
lence. 


Notice those glass tubes at the top of 
the Servoilite Cabinet. Large, beau- 
tiful bubbles rising to the top, mov- 
ing every minute of the day or night, 
call attention to your lubricating oil — 
remind people they should buy, and 
that they should buy from you be- 
cause you show them what they get. 


You serve from both sides on the Ser- 
voilite System. Norunning back and 
forth, no delay to your customers. 
Simply reach out your hand for a Boe 
Bottle on the convenient shelf. As 
many as eight grades of oil may al- 
ways be on tap. 


The Servoilite System does away with 
dirt, waste and expense. No need for 
an unsightly battery of drums in a 
hard-to-get-at place. No dirty or emp- 
ty bottles scattered about. No ex- 
pense except for air and light — prac- 
tically nothing to wear out. 


The faucets are so perfectly controlled you 





Send For This Booklet 


; BOK MANUFACTURING CO., Minneapolis, Minn. 
| Please send me booklet which describes completely 
the Boe Servoilite System. 





Minneapolis, 






Light 
and 
Action 


OF THE DAY 


EVERY MINUTE 





Pioneers 


The Boe Manu- 
facturing Com- 
pany is pioneer 
in introducing 
this efficient 
and profitable 
method of mer- 
chandising oil, 
just as it was in 
bringing out a 
distinctive and 


of oil bottle. 





advanced type 








A‘ COMPLETE DISPENSER and an 
OIL SALESMAN COMBINED 


can thin the oil stream down to a hair line 
or a drip. No waste—no overfilling bottles 
—no oily shelves. 


Krom the standpoint of immediate cost, or 
in the long run, the Servoilite System is a 
great economy and pays for itself. It re- 
places all other oil dispensing equipment. 
Installed readily, with tanks out of sight and 
wherever you wish. 


Get the whole story of this tested Boe way 
of selling the most profitable item in your 
station. The coupon at the left will bring 
all the facts, without obligation to you. 


BOE 
COMPANY 


ees | MANUFACTURING 





Minnesota 
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auxiliary equipments is reduced. 


A gasoline plant in which the 


auxiliaries are electrically driven 
is shown in figure 12. The neat- 
ness, compactness, and safety of 


electric motor driven plants is clear- 
ly shown in these pictures. 


Refineries 


Oil refineries are very similar to 
other large manufacturing institu- 
tions in that margins of profit are 
small, and costs of operation are of 
paramount importance. Economy re- 
quires that the cheapest and most 
efficient power be used—and for this 
reason, electric motors have _ been 
the standard motive power in this 
branch of the petroleum industry for 
many years. 


Conclusion 


From this discussion it is readily 
seen that electric equipments are 
rapidly being introduced into every 
phase of the petroleum industry. 


Keener competition, increasing labor 
costs, and higher prices for supplies 
and equipments is forcing the in- 
dustry to investigate operating costs, 
and to select those which prove most 
efficient and economical. It is for 
these reasons that we can safely ex- 
pect a rapid increase in the use of 
electric equipments in the entire pe- 
troleum industry—for all of the other 
largest industries of this country 
have made similar investigations and 


gone through a like period of ex- 
perimentation, and these are now 
almost one hundred per cent electri- 
fied. 


















Figure 12—Electrically driven auziliar- 
ies in a gasoline plant located near 
Eureka, Kansas 


Crude Is Now Better Handled on Leases 


OLITICIANS are forever damning 
Pre oil industry for one thing or 

another, and as often as not it 
is on a charge of wastefulness. There 
may have been a day when there was 
literal and physical waste of petroleum 
in various stages of its route from 
the well to the consumer’s gasoline 
tank, but, if so, that day is about 
gone, as, to say the very least, con- 
ditions prevailing today represent a 
tremendous improvement upon those 
of a decade ago. 


In no respect has this been more 
pronounced than in the improvement 
perfected in both practice and equip- 
ment, in connection with the handling 
of the crude oil from the time it leaves 
the well’s casinghead until it is 
delivered into the lines of the pur- 
chaser’s pipe line. 


After Henry Ford worked out his 
so-called improvement on the bicycle 
as a means of locomotion, a rapid 
change began to take place in the 
manner in which the gasoline content 
of crude oil was looked upon. The 
respect for and appreciation of this 
constituent of petroleum kept pace 
with the development of the automo- 
bile, which is another way of saying 
that it grew by leaps and bounds, so 
much so that we find the increase in 
the demand for and consumption of 
gasoline in the last 10 years to be 
without parallel in the annals of 
industrial history. 

One of the first reflections within 
the oil industry of this increased de- 
mand is found in the posting of the 
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By H. M. Stalcup* 


first gravity schedule price basis for 
the purchasing of Mid-Continent crude 
oil by the Prairie Oil & Gas company 
on Nov. 22, 1922, and the industry’s 
real effort at efficient handling and 
conservation of crude oil starts with 
that date, as the new gravity basis 
of purchase had the practical effect 
of placing a premium on the high 
gravity, high gasoline content crudes. 

Prior to this date in the Mid-Conti- 
nent area, a barrel of oil was simply 
a barrel of oil, that is to say, no 
distinction was made as to the gasoline 
content or general character of the 
oil, but a flat price was paid for it, 
good, bad, or indifferent. Prior to 
this time, there being little or no 
incentive to conserve gravity, most 
any kind of lease tankage sufficed to 
serve aS a medium through which 
to gauge the production for delivery 
to the pipe line. For a good many 
years wooden stock tanks were used 
and that often without any semblance 
of a top or roof. Gradually the wood- 
en tanks were covered and made rea- 
sonably tight and still later were re- 
placed by bolted steel tanks. In fig- 
ure 1 we have an illustration of a 
tank battery typical of that day and 
condition. Notice the wooden gun bar- 
rel or receiving tank has had a home 
made deck put on it in an attempt 
to prevent waste through evaporation. 
Indeed, at that time this was generally 
referred to as a gas tight job, but 
it in reality was a long, long way 
from approaching any such condition. 


*Vice-president in 
Skelly Oil Co. 


charge of production, 


The stock tanks in this battery, tight- 
ly enclosed and hidden from view by 
the shed, were the “last word” at 
that time, but decidedly out of date 
in 1927. 


ITH the prospect of securing 

a premium for their crude oil, 
based on gravity and attendant gaso- 
line content, producers were by no 
means slow in launching a campaign 
that almost immediately made the 
wooden tanks obsolete and that re- 
sulted in a decided improvement in 
the general conditions of their bolted 
steel tankage. 

As the advantages to be gained by 
tight tankage became more generally 
appreciated, the vapor-pressure or so- 
called gas tight tank was developed 
from a better design and more thor- 
ough construction of the conventional 
bolted tank, so that a few ounces of 
pressure might be maintained, thus 
largely preventing the escape of the 
lighter fractions of the crude. As 
compared with the crude layout in 
figure 1, the vapor pressure steel tank 
battery, pictured in figure 2, illustrates 
the tremendous advance made in a 
very few months from the date of the 
inauguration of a new order of things 
with respect to the basis of crude oil 
purchase. The leaks at many of the 
seams of the tanks in this illustration, 
however, clearly indicate that this 
type of tank construction, while ad- 
mittedly a big improvement over that 
formerly in use, left much to be de- 
sired. 

As the number of automobiles con- 
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Limited to size only by transportation requirements— 
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With’ the 


cracking processes there grew 


advance of the 


the need for a new and superior 
type of vessel that would with- 
stand pressures heretofore un- 
heard of day in and day out 
with perfect safety. In addition 
the very last degree of accuracy 
hadto be observed in fabrication. 
The result of this need was the 
development of P.I.W. Welded 





Pressure Vessels. Now in 
quantity production after the 
most exacting experiments and 
tests these vessels are establish- 
ing new standards of strength 
and accuracy coupled with low 
first cost and minimum main- 
tenance. 

There is a P.I.W. Pressure Unit 
to fit your exact needs. Letus 


submit a quotation. 


Plants: 
Sharon, Pa. and 


Beaumont, Texas. 
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tinued to steadily and rapidly increase, 
accompanied by a corresponding de- 
mand for gasoline, we find the crude 
oil purchasing agencies offering still 
greater inducement to producers to 
conserve their oil and maintain its 
gravity at the highest possible point, 
by the adoption on July 10, 1925, of 
a gravity price schedule that estab- 
lished a differential of 8 cents per 
barrel for each degree of gravity 
above 28 degrees Baume. 

Additional effort upon the part of 
progressive producers to take every 
economic advantage of this still more 
attractive premium for high gravity 
crude took the form of the adoption 
of electro welded or riveted steel 
tanks constructed of heavy plate and 
upon which a pressure of several 
pounds may be easily carried if de- 
sired. One of these modern and effi- 
cient tank batteries is shown in fig- 
ure 38. These tanks are usually pur- 
chased for lease tankage purposes in 
two sizes, 90 barrel and 210 barrel. 
according to the volume of production 
to be handled, and have proven very 
satisfactory indeed. The only _in- 
stances where some Mid-Continent op- 
erators do not now install this type 
of tank battery is on properties pro- 
ducing very low gravity oil or to 
take care of flush production from 





Figure 2. 


properties where large flowing wells 
are encountered and where 500 or 
1,000 barrel tanks, impractical sizes 
for welded construction, must be used. 
Upon such properties, however, as 
soon as the production declines to a 
semi-settled state, a permanent bat- 
tery of the welded tanks is usually in- 
stalled. 


AS AN illustration of the efficiency 
and economic advantage of this 
type of equipment, the experiences of 
one company will be found interesting. 
After the wholesale installation of 
such tankage upon practically all of 
its properties in the summer and fall 
of 1925, and at an investment cost of 
approximately $100,000 over and above 
the credit derived from the salvage 
and disposition of the older style 
bolted tanks, it was agreeably sur- 
prised to find that such change in 
equipment had, by the close of 1926, 
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: eal “ 
Figure 1. 


netted it an estimated increase in rev- 
enue of $144,000. This record speaks 
volumes for the efficiency of this type 
of tank and as to the economic sound- 
ness of making this drastic change in 


Battery of vapor tight steel tanks 


equipment, even though the company 
mentioned was, in this case at least, 
on any broad basis, “the first by whom 
the new was tried,” and by the same 
token, not “the last to lay the old 














Figure 38. 


Old wooden crude oil storage tank on 





lease 


aside”. 

Incidentally, one of the principal 
and deciding factors in connection 
with this company’s standardization 
on the welded lease tank was its be- 
lief that in adopting this equipment 
it would not only find it beneficial in 
maintaining gravity, but that such 
tanks would prove of an _ economic 
advantage in getting away from the 
heavy expense incident to the cutting 
down and rebuilding of the bolted 
tanks nearly every time they were to 
be moved, as it was found that when 
one of such tanks had been moved 
three times, which is not at all an un- 
usual occurrence, more money had 
been spent in intangible labor charges 
than was represented in the original 
cost of the tank itself. 


Expectations along this line have 
been borne out by two years of ex- 
perience, as it has been found that 
the welded tanks may be easily and 
quickly skidded upon a truck and 
moved from location to location, lease 
to lease, or, in fact, district to dis- 
trict, with a most favorable hauling 
charge, and at a total cost of but a 














Battery of modern electric-welded tanks 
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fraction of that experienced with the 
older equipment and method. 

An added economic advantage lies 
in the fact that on account of the 
much heavier plate from which the 
welded tanks are constructed, they are 
found to be practically indestructible, 
and will consequently be serving their 


useful purpose and giving a good ac- — 


count of themselves after 25 years of 
service. 

In the illustration of a typical mod- 
ern welded tank battery in figure 38, 
it will be noticed that each tank is 
equipped with a gauge glass extending 
the height of the tank, with an in- 
dividual gauge pole alongside, that 
makes it possible for the pumper to 
take his daily gauge and check the 
production of his lease as many times 
during the day as he may desire 
without once opening the gauge hatch 
or thief hole, which is another way of 
Saying that by thus keeping the tank 
closed, the usual and customary waste 
of both volume and quantity through 
evaporation is prevented, so that the 
oil is delivered into the pipe line in as 
near it virgin state as is possible. 
Particular attention is called to the 
fact that these welded batteries are 
unsually set on f@undations of crushed 
stone, chat and sand, over which is 
placed one thickness of heavy tarred 
building paper which has proven bene- 
ficial in preventing corrosion of the 
tank bottom. There being no chance 
of leakage from this type of tank, 
it is not necessary to build the time 
honored fire wall, which adds to the 
economy of the installation. 


OR efficiently handling the flush 
production from flowing wells in 
such manner as that waste shall be 
reduced to a minimum, the industry 
has in recent years quite generally 
adopted oil and gas separators as part 
of the standard hook-up. Such a sep- 
arator, which displaces, and which is 
a decided improvement upon the flow 
tank, formerly in use, efficiently and 
automatically separates by means of 
interior baffles the oil and gas, and 
eonsequently tends to raise and main- 
tain the gravity of the oil at the high- 
est possible point, and makes delivery 
of the casinghead gas to the gathering 
lines of the gasoline plant dependable 
and certain, and, upon the whole, is 
one of the most important develop- 
ments of recent years on three points, 
economy, efficiency, and conservation. 
Along with these changes in tank 
batteries has gone the _ installation 
of pressure treating systems on those 
properties where treating with heat 
is necessary, and this change has ef- 
fected a remarkable increase in the 
gravity and in the prevention of 
evaporation. It has been found that 
where it is necessary to treat high 
gravity oil at a relatively high tem- 
perature, it is advisable to cool the oil 
by water sprays, if practical, to re- 
duce such temperature sufficiently to 
bring it below the boiling point of 
the lighter fractions of the oil. 
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STANDARD TANKS 


93 


“Built to a Reputation 


OR over 21 years prominent oil 
companies have been buying Standard 
Tanks. 


During those 21 years we have been build- 
ing more than tanks—we have been build- 
ing a reputation that has caused many oil 
companies to standardize on Standard 
Tanks. 


Station Tanks from 65 to 25,000 gallon. 
Field Storage up to 55,000 barrels. 





The STANDARD BOILER & PLATE IRON CO. 
at 


NILES, OHIO 








“Oil Land Development and Valuation” 


by R. P. McLaughlin 


Petroleum Engineer and Geologist, formerly State Oil and Gas Supervisor of California. 


Tells you: 
How to locate and space oil wells How to deepen wells; 

properly; Rules for abandonment of wells; 
Method of drilling wells; Methods of shooting wells; 
How to test wells; How to evaluate oil wells; 
How to gauge output of wells; Examples of repair work at oil wells; 
How to use production reports; Examples of efficient development of 
How to repair wells; a new field. 


200 pages, pocket size, flexible, 59 illustrations. $3.00. Check with order. 
For sale by 


National Petroleum News 
1213 W. 3rd Street, Cleveland, Ohio 


























Modern Derrick is Work of O:l 
And Supply Company Engineers 


By L. G. E. Bignell* 
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General view of the Seminole field showing derricks of various late types 


HE early type of derricks used 

| in the Pennsylvania fields in 

drilling the Drake well in 1859 

and after that for some time were 

constructed of poles 28 to 30 feet 

long cut from the adjacent woods and 

framed together with spikes, wooden 

pins and other crude devices to form 

either the tri-angular or tripod struc- 
ture or the square derrick. 

It is an interesting fact to note 
that labels pasted upon bottles con- 
taining crude petroleum and sold for 
medicinal purposes by one Samuel 
Kier of Pittsburgh in 1848 showed a 
four legged braced derrick, even 
though the oil in them had been se- 
cured from seepages, springs, and 
shallow pits dug in the sand. 

The first well drilled for oil was 
known as the Drake well, and it was 
sunk by hand in 1859, and pictures 
of the old derrick over this hole show 
that it is a pyramidal frame com- 
pletely covered with rough boards, 
being of the type now termed a win- 
ter rig. It is understood that the 
building provided sleeping quarters 
for the driller “Uncle Billy” Smith 
and his crew while the well was being 
sunk, 

This is, however, by no means the 
first well to be drilled in the United 
States for the first volume of the 
West Virginia Geological survey gives 
an account of an artesian well drilled 
in the Kanawha valley at Salt or Buf- 
falo Lick near Charleston, W. Va., 
in 1806 for salt brine by two broth- 
ers, David and Joseph Ruffner. 

The early method of securing power 


*Sales engineer, Parkersburg Rig & Reel Co. 
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with which to drill these small holes 
was by the use of what is known 
as a spring pole, usually made from a 
sapling of ash or hickory from 12 
to 20 feet long, one end of which 
was fastened to the ground and 
the pole bent over a forked tree or 
some other convenient fulcrum. 

To the free end of the pole stir- 
rups were attached into which the 
operators would swing’ themselves, 
and in this way the pole would be 
sprung downward and the drill stem 
attached to it would be driven into 
the earth, and lifted quickly when 
the men released their weight in the 
stirrups. 

In some instances the tools were 
hoisted entirely by hand, but some 
operators built a tripod over the hole, 
to which they attached a sheave and 
hand windlass for hoisting purposes. 

These crude methods of kicking 
down a well were practiced in the 
rush that followed the drilling in 
of the Drake well, but the use of 
steam for power was soon _ resorted 
to and had its influence upon the type 
of structures built for the hoisting 
of tools and lowering of pipe for oil 
wells. 


N EDWIN C. BELL’S article on 

the early days of the oil industry 
he shows a picture of the old Ben- 
ninghoff Run field in Venango county, 
Pennsylvania in 1866 where it is 
noted that a very simple form of 
wooden derrick was used made from 
timbers cut from the woods of that 
country. 

These structures were conspicuous 
as compared with the more modern 


wooden derricks because of the ar- 
rangement of the girts and braces. 
The girts were nailed on the inside 
of the legs and the braces spanned 
two sections, but on some derricks 
they were omitted in the top sec- 
tions. On some of these structures 
the braces were so placed that one 
was on the outside of the girt and 
the other on the inside. 


The ladders were nailed on _ the 
side of the derrick most convenient 
for the driller, and some ladders were 
constructed by nailing cleats on a 
leg. 


HE Faber drilling engine of 1860- 
wt. 61 was direct connected with the 
walking beam for pumping and drill- 
ing; that is, the equipment of the 
walking beam was attached to the fly 
or balance wheel of the engine, in- 
stead of a belt extending from the 
balance wheel of the engine to a 
band wheel, having a crank to which 
the walking beam pitman was _ at- 
tached. 


With this engine the boiler was set 
in the same house and the two con- 
nected by a copper steam pipe. The 
engine was made reversible by what 
was then named a lazy bar in con- 
nection with a rocking shaft. This 
reverse was operated by shifting the 
gear from one shaft to the other. 

This type of equipment was _ re- 
flected in the details of the derrick 
design, but evidently the Faber en- 
gine did not meet with much success 
for the belt driven band wheel was 
introduced for the use of rag lines, 
or hemp rope, making the bull wheels 
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necessary. With the Faber type of 
engine the drilling was done with 
drill rods somewhat like the present 
day sucker rods and these rods were 
direct connected to the end of the 
walking beam. 

The bull wheel, used in modern der- 
ricks for spooling drilling cable or 
rope, had its origin in China. In an 
article written by Louis Coldre and 
printed in Western Engineering in 
December, 1914, he shows the cuts 
illustrating the chinese _ drilling 
methods. 


HE Chinese are credited with 

having known of the art of 
sinking wells for salt by drilling 
methods for many centuries and by 
the year 1700 had reached a fair 
state of development. They are cred- 
ited with having obtained gas and 
some oil from these wells. The 
gas was piped to where the brine was 
stored and then used under the ket- 
tles to heat the salty solution prepara- 
tory to preciptating the salt by evapo- 
ration. 

The ancient Chinese, it is claimed, 
drilled wells as deep as 3,000 feet. 
To draw the cable tools from this 
great depth, they used bull oxen at- 
tached to the sweep of a _ windlass 
or large drum shaped wheel. When 
modern operators began to work with 
hemp rope they adopted a wheel of 
somewhat similar form and designated 
it the bull wheel. 


The introduction of the bull wheels 
into derricks had its influence on the 
design, and along with the improve- 
ment in engines, boilers, tools and 
equipment generally, gradually 
changed the details of wooden der- 
ricks, but they were built for per- 
cussion or cable tools only from 1859, 
when the Drake well was_ drilled, 
until October, 1900, when Capt. A. F. 
Lucas first introduced the rotary 
methods in the Spindletop field of 
Texas. Light rotary outfits weigh- 
ing complete only about 1800 pounds 
were used for drilling water wells to 
shallow depths in Corsicana field in 
1896 to 1899. 

The wooden derricks are normally 
built of 2 inch x 10 inch or 2 inch 
x 12 inch timbers nailed together to 
form a $0 degree “V” shaped trough. 
At first this lumber was rough hewed 
from native timber cut as near the 
location of the derrick as_ possible, 
but as the demand increased and the 
woods in the immediate vicinity of the 
oil fields disappeared the use of rough 
sawed dimension lumber became more 
common. 

Girts and braces were increased, the 
braces being placed at every sec- 
tion, or about 7 feet apart, and where 
added strength was desired the legs 
were increased in thickness by _ nail- 
ing on other 2-inch pieces to form 
what is commonly called doublers. 
These doublers would extend from the 
base to the water table of the der- 
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rick, and in some cases still another 
set of legs were nailed on to ex- 
tend up the lower eighteen or twenty 
feet of the derrick. 

As the loads increased the prac- 
tice of sway bracing was introduced, 
which consists of nailing an extra 
girt on the outside of the legs at 
every other section, and _ between 
these outside girts nailing two long 
braces that cross two sections of the 
derrick. e 

This development in wooden der- 
ricks covers about the heaviest type 
of nailed structure possible to be 
made out of planks, and derricks of 
this kind have been built for rotary 





















The spring pole drilling equipment of 1859 


drilling in California to the height 
of 162 feet. 


While wooden derricks are still used 
in some fields especially where wood 
is cheap and the mills are close to 
the oil fields, the tendency is toward 
steel or the combination type of der- 
tricks known as_ turnbuckles. 


N A VERY complete paper en- 

titled “The Evolution of Drilling 
Rigs,’ written in 1915 by R. B. Wood- 
worth, engineer for the Carnegie 
Steel company and delivered before 
the New York meeting of the Amer- 
ican Institute of Mining Engineers in 
February, 1916, he states that as far 
back as March 24, 1825, a _ patent 
without number was issued to L. Dis- 
brow covering a type of four legged 
wooden derrick, and a second patent 
was issued to the same inventor on 
Nov. 1, 1830, in which he described a 
derrick put together with mortices 
and keys. 

Other patents covering four legged 
braced derricks made with squared 
timbers were issued in 1865 and 1866, 
the description and claims for which 
indicate that even at that early date 
in the oil industry the inventors had 
in mind derricks that could be readil- 
ly erected and then dismantled and 
moved to other locations. Most of 
these derricks were of the type now 
known as turnbuckles and depended 
upon the tension in the braces for 
their strength. 


In patent number 130,706, Aug. 
20, 1872, Samuel S. Fertig of Titus- 
ville, Pa., describes a sectional der- 
rick frame, to be fastened together 


by the use of bolts, being, perhaps, 
one of the first attempts at building 
the bolted type of derrick now so 
common in all oil fields, but now 
built of steel. 


Credit for the present type of turn- 
buckle is given by Mr. Woodworth 
to an Oklahoma rig builder, name not 
mentioned, who introduced a derrick 
built with wooden corner posts and 
girts in that state in 1913. Iron rods 
fitted with turnbuckles for diagonal 
braces were used. 


Mr. Woodworth further _ states: 
“There was said to be a growing de- 
mand for such derricks in 1913 and 
they are, beyond question, suitable 
for use in that shallow territory, and 
for pumping purposes, in spite of 
the fact that the rig builders and 
drillers have not as a rule, taken 
kindly to the use of turnbuckles.” 


1 N TRACING the history of pipe 
or tubular derricks it appears 
that Jesse Button of New York city 
received a patent dated Nov. 19, 1878, 
for a derrick to be constructed pref- 
erably of metal tubing, the vertical 
supports and cross braces being made 
with screw joints to permit of being 
readily assembled and taken apart 
as desired. The clamps at the joints 
were not fully described but would 
probably be made of cast iron. 


In December, 1885, a patent was 
issued to Albert T. Hyde of Oil City, 
Pa., for a triangular type derrick, the 
legs of which were made of tubular 
posts, with girts and braces forged 
flat at the ends and punched to fit 
over a pin placed in the center of 
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the pipe at the ends of each leg 
section. 

Other patents were’ issued to 
George Corbett of Bradford, Pa., in 
August, 1886, and to Amos C. Wil- 
son of Butler, Pa., in August, 1896, 
for types of pipe derricks but neither 
type seemed to meet with much suc- 
cess in actual field practice. 

The first pipe derricks actually 
manufactured and sold to the oil in- 
dustry seem to have been made by 
Zahniser Brothers and Sten Co. at 
Washington, Pa., who commenced 
marketing derricks of this type in 
1909. 

It is true that in 1908 patents were 
granted to T. A. Neil, field super- 
intendent for the South Penn Oil Co. 
and acquired by Lee C. Moore and 
company covering a clamp for pipe 
derricks but at first Lee C. Moore 
and company only manufactured and 
sold these clamps for various sizes 
of pipe from 2 inch to 6 inch diame- 
ter, and permitted the customer to 
cut and form his own pipe for the 
legs, girts and braces, using for this 
purpose old discarded material from 
wells and pipe lines. 


HE Neil clamps were first made 

of cast steel but later were 
changed to drop-forging which re- 
duced the cost and made an article 
better suited for this purpose. 

It is interesting to note that as 
far back as 1842 the Oil Well Supply 
company carried an illustration of a 
structural steel derrick in their cat- 
alog and described it as a structure 
72 feet high made with steel angle 
legs, steel base and crown block and 
the diagonal members made of rods 
adjustable by the use of turnbuckles. 
In the description of this outfit they 
state in part, “* * * Every part is 
made of steel; power is applied by 
a rope running through double grooves 
in engine pulley, band wheel and 
sand reel head.” 

So it seems that even at this date 
the idea of direct driven sand reel 
had been conceived and actually put 
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Two poor examples of derrick guying 








into practice, for they state that the 
first rig of this kind was sent to 
Australia. 

In the year 1903 the American 
Bridge company of Pittsburgh, Pa., 
built structural derricks 50, 60 and 
70 feet high, tower fashion, with 
three, four and five panels respective- 
ly, these panels having an average 
of 17, 15 and 14 feet, respectively. 

In the same year Chester B. Al- 
bree Iron Works of Pittsburgh 
built two or three structural steel 
derricks for shipment to Vera Cruz, 
Mexico. They were 70 feet 8 inches 
high under the crown block with a 
base 21 feet 8 inches square, and 
the lower part of each leg buttressed 
with two additional legs. 


HE Carnegie Steel company en- 
tered into the design of structural 


steel derricks in 1904 for the Oil 
Well Supply Co. and laid out de- 
tails for a 72 foot high derrick of 


what was known as the California 
type, with 20 foot base, complete with 
the necessary machinery supports for 
bull wheels, calf wheels, band wheel 
and sand reel, each detail being so 
designed as to permit of the use of 
rig irons, wheels, etc., on the steel 
structure without substantial diver- 
gences from parts carried in stock 
by oil well supply stores and de- 
signed primarily for use on wooden 
structures. 

It evidently took some time to find 
a customer for this type outfit for it 
was not until January, 1908, that 
the first two were actually construct- 
ed and one of them went to Peru 
and the other to Argentine. 

Up to 1908 all structural steel der- 
ricks were built along the lines laid 
down by structural steel designing 
engineers without much regard for 
the needs and desires of the users in 
the oil field, and much attention was 
given to strength of joints in the legs, 
and the long panels or leg sections 
were used, but experience’ soon 
showed that these first structures 
were much heavier than the operating 








conditions required, and the process 
of erecting them could be made much 
simpler if shorter leg sections were 
used. 

It was also determined by actual 
use in the fields that the loading 
of the legs was principally one of 
direct compression and therefore the 
type of leg splices could be re- 
designed to simplify the construction 
and use fewer bolts and rivets. This 
was done about 1910 when patents 
were issued to R. B. Woodworth 
of the Carnegie Steel company along 
these lines and the legs were reduced 
from 14 to 17 feet in length to about 
half that distance and the size of the 
angle used determined by the ratio 
of slenderness formula for columns 
which made for lighter derrick con- 
struction throughout, but still gave 
a structure amply strong enough for 
drilling wells. 

In July, 1908, the late Patrick 
Yorke of Washington, Pa., a _ drill- 
ing contractor who had then had 
some 380 years experience in actual 
production of oil, made application 
for and was granted several patents 
for improvements in the art of drill- 
ing. 

Among these patents was one issued 
on May 7, 1907, for a bolted wooden 
derrick, to which he _ subsequently 
added improvements on Jan. 28, 1908, 
and Sept. 6, 1908, and Jan. 18, 1610. 

The principal improvement claimed 
by Mr. Yorke in his patents was 
the use of a slot formed in the up- 
per and lower edges of the connection 
plates and girts and braces instead 
of round holes. 


These derricks were first manufac- 
tured for Mr. Yorke by the Carnegie 
Steel company from Jan. 8, 1909, un- 
til 1918, when the agreement was 
discontinued by mutual consent of the 
patentee and manufacturer and the 
derricks built after that time by 
various. structural steel shops in 
Pennsylvania, Ohio and West Vir- 
ginia, until 1923 when the Yorke 
patents were acquired by the Park- 
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ersburg Rig and Reel company, of 
Parkersburg, W. Va., who have since 


fabricated these derricks at _ their 
factory there. 

In 1915 when Mr. Woodworth 
wrote his paper it seemed that 


the future of the steel drilling rig 
was somewhat doubtful for in the 
conclusion of his paper he states— 
“While it is not at all likely that the 
steel drilling rig will replace the or- 
dinary wooden structure to any more 
than a limited extent, particularly in 
the drilling of wells for oil, a suf- 
ficient number have been put into use 
to justify conclusions as to their 
advantages, based not on theoretical 
considerations but on actual experi- 
ence.” 


It seems, however, that Mr. Wood- 
worth was in error in this conclu- 
sion for in 1926, eleven years later, 
the Committee for the Standardiza- 
tion of Steel Derricks for the Ameri- 
can Petroleum Institute found that 
there were over 430 different size 
derricks being manufactured in this 
country. 


As with a good many other details 
of equipment used in the oil industry 
it was found that the direct change 
from wooden to _ steel construction 
was not acceptable, and there has 
been developed an intermediate type 
of derrick between the nailed wooden 
derricks and the steel structures, that 
are known as the turnbuckle type, 
which consist of wooden legs, usually 
made from 8 inch x 8 inch, 8 inch x 
10 inch and 10 inch x 10 inch timbers, 
cut to seven foot lengths for the leg 
sections, with girts and braces of 
metal, or with the girts of wood and 
the braces of steel. 


T IS claimed for these derricks 

that they have the spring of the all 
wooden derricks with the added ad- 
vantage of being fabricated in the 
factory and so constructed that they 
could be cut down and moved to a 
new location with a minimum of 
waste. The idea is not new, as shown 
in the first part of this article, but 
it seems to have been revived in about 
1613 in Oklahoma and has met with 
considerable success. 


All derricks of the turnbuckle type 
are much the same in principle and 
depend upon the tension in the braces 
to hold the legs in line. This makes 
for easy construction for it is only 
necessary to set the legs one upon 
the other in the corner clamps and 
join them with the girts and then 
hold the panel together by tightening 
on the turnbuckle braces that ex- 
tend from corner to corner on each 
panel. At first some trouble was ex- 
perienced in keeping the turnbuckles 
from loosening when the derrick was 
in use and under vibration but vari- 
ous means of overcoming that trouble 
have been devised, so that structures 
of this type are now quite generally 
used for cable tool and rotary drill- 
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ing and for the combination rigs 
using both forms of drilling equip- 
ment. 


Another compromise  has_ been 
introduced into derrick design 
during this transition stage of de- 
velopment, and that is what is known 
as relegging steel derricks, and this 
is practiced both with the tubular 
and angle iron type of structures. 


The object of relegging a_ steel 
derrick is to permit it to be used 
first as a drilling unit, and later, 
when the well has been completed 
and put on the pump, to be changed 
to a lighter structure by removing 
the relegs and allowing the balance 
of the derrick to remain in place 
over the hole that it was used to 
drill. 


There is a good deal to be said 
about the practice of relegging, both 
for and against it, but it would seem 
that with the practice of deeper drill- 
ing (below 5,000 feet) the relegging 
of derricks will be discontinued and 
steel structures designed to handle 
the heavy loads to which this deep 
drilling will subject them, and after 
they have completed this work they 
will be removed and a lighter pump- 
ing derrick will be erected over the 
hole. 


As long as relegs are to be used 
it will be found very necessary to 
so design the secondary set of legs 
to make certain that they will take 
their equal share of the compression 
loads placed upon the derrick, and 
this means in actual practice that it 
becomes necessary to make eight legs 
of equal length instead of making 
four legs of the same length but 
heavy enough to withstand the total 
load that will come upon the structure. 

Some relegs are provided with a 
means of adjusting each leg to the 
proper length to bring it under the 


same loading condition as all the 
other legs, and a threaded jack is 
used in some designs, while others 


employ shims as a means of taking 
up any irregularities in the length of 
legs after assembly. 


There is still another solution of- 
fered for the design of the combina- 
tion drilling and pumping derricks 
in what is known as the dual type 
angle iron derricks, which consists 
of erecting the derrick first for the 
drilling condition, say 122 feet high 
and using relegs in the corners, and 
after the well is completed removing 
the releg members and then lowering 
the upper 87 feet of the original der- 
rick to the same foundation level as 
the 122 feet derrick, the lowering 
being accomplished by the use of spe- 
cial gin poles with sheaves set at 
each corner of the structure. It is 
further claimed for this type of der- 
rick that it can be converted into a 
drilling derrick again by reversing 
this proceeding. 

A study of all of these ingenious 
devices for making steel structures 








acceptable to the oil industry for 
drilling and pumping are in a 
sense only a means toward an end, 
and that end seems to be indicated 
by a review of the report of the 
Standardization Committee on Steel 
Derricks submitted to the meeting 
held in Colorado Springs, Colorado, 
June 14-17, 1927, in which size of steel 
derricks were recommended as stand- 
ard. 


With the standardization of other 
material used in the oil fields by 
various committees acting under the 
auspices of the American Petroleum 
Institute, it seems only logical that 
uniform dimensions for’ derricks 
should be adopted and it can be 
done without inconveniencing the users 
in the field, especially providing other 
standard equipment is used. 

Under this system it is possible to 
determine the strength of A. P. I. 
standard drill pipe and casing and 
then select the derrick with the prop- 
er size members for legs, girts and 
braces, these members being selected 
by the use of a _ standard formula 
for column loading that has also been 
accepted by the committee acting for 
thevA. Po 3. 


HE next consideration is the 
"akan of proper foundations 
upon which to erect these structures 
and to build them of the proper pro- 
portions to prevent overturning of 
the derrick by wind as well as to 
keep them level under working con- 
ditions. 

With the use of the rotary equip- 
ment becoming more common in all 
fields the wind load estimates must 
take into consideration the additional 
surface exposed to the wind when 
the drill pipe is standing in the der- 
rick. 

For this purpose it is assumed that 
the drill pipe is made up into 90 foot 
long stands and 36 of these stands 
of 6 inch drill pipe are in the der- 
rick at one time, giving an exposed 
area of about 360 square feet and 
the pressure is estimated by the 
formula p = .004 V’ wherein “p”’ is 
pressure in pounds per square foot., 
and “V” is velocity of the wind in 
miles per hour. 


Working from this formula and 
adding the wind pressure that is 
effective upon the exposed area of 
the derrick with a wind having a 
velocity of 70 miles per hour it is 
possible to estimate the size of the 
concrete piers that will be needed to 
oppose this overturning moment in 
the structure. 

Under these conditions, of course, 
the windward side of the derricks 
are under tension while the leeward 
side is under compression so the joints 
between legs should be so designed 
that they will withstand these stresses 
without failure. 

Designing for these conditions sets 
up requirements for these structures 
that will necessitate that the size of 
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girts and braces for the derrick must 
be ample to keep the legs in line un- 
der all working conditions, and if the 
relegged derrick is so designed it 
will be found that there is very lit- 
tle advantage in using the relegs, for 
the metal used in making them could 
be easily added to the cross section 
of the regular leg member and give 
a derrick of the required specifica- 


tions. This saves the added cost of 
erecting and dismantling the _ rein- 
forcing members, which is a _ con- 


siderable item when considered sepa- 
rately. 


HE dimensions of the derrick 
foundation piers must be selected 
with regard to the type of soil upon 
which the structure is to rest, and 
the allowable loads for materials of 
foundations beds according to Kidder’s 
handbook are as follows: 
Allowable Loads on Materials of 


Foundation Beds 
Pounds per 


Material square foot 
SN ts hey, ities cisensk clea ee 30,000 
Sand, gravel and boulders 

AORNOBIE)) 5 cacssdsinscceseceseesen 10,000 
Warne RN. sideesss cvssestermeces 4,000 
Bart WOE) BOM. 5. isciecescossesees 2,000 
MDTRCIER SNUG, evsessccsy sescsccteevnvssees 1,000 
Hard-pan (thick bedding) 8,000 
CIAY,; OPGINBTY. <-scsseccc.isc0000000 4,000 
Clay, soft and plastic........ 2,000 
Wir Gry IGM) s.5.-0<606s00580555 5,000 
Adlnvial SOUS <...cccscccsesissescs 1,000 


kinds of derricks 


All types and 
working condi- 


have failed under 
tions, and generally speaking the 
cause of these failures can be at- 
tributed to eccentric loading of the 
structure, either because of one or 
more corners being low and_ throw- 
ing the compression strains upon the 
legs resting on these low corners to 
a greater extent than upon the other 
corners, or because the crown block 
has been shifted on its supports and 
the strains are not applied equally 
to all four legs in the derrick. 

To prevent such failures extreme 
care should be taken in selection of 
the material to be used in making 
the piers upon which the derrick is 
to be erected. 

If these piers must be made of 
wood because of some local condition, 
good timbers should be used for this 
purpose and not any cast off piece 
of lumber that may be found around 
the lease, for at the best the crush- 
ing strength of wood is very much 
less that the “corresponding strength 
of steel, and it has been noted that 
steel derricks have been erected upon 
piers made up of miscellaneous pieces 
of wood, of varying thickness, and 
the sills leveled by using shims. These 
shims have been made from any- 
thing handy from a piece of shingle 
to an old piece of oil soaked board, 
and the bearing strength per square 
inch is so low that when the pressure 
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of the loaded derrick is put upon it 
these pieces crush and the derrick is 
thrown out of line. 

When the piers are made of con- 
crete, the aggregates making up the 
mixture should be selected with rea- 
sonable care. Sand should be clean 
and free from vegetable matter and 
silt, and the rock used should be hard 
and not rotten, porous stones that will 
absorb a large quantity of water 
from the concrete mixture. 

With poor aggregates concrete piers 
have been known to crush under the 
heavy loading to which modern der- 
ricks are subjected, and piers under 
steel jack posts and Samson posts 
failed and permitted the foundation 
bolts to be pulled out of the con- 
crete. 


HE use of cement is now so 

general and its properties so 
well known that there is no excuse 
for poor construction of foundations 
around the oil fields, but carelessness 
and apparent lack of this common 
knowledge has caused a lot of trou- 
ble in various fields, and these condi- 
tions usually occur in those fields 
where drilling is most active and 
derricks are erected in the shortest 
possible time. 


The loading of derricks has _ been 
divided into four classes—the dead 
load, live load, load of impact and 


load of pulling. 

The derrick itself forms the greater 
part of the dead load. A wooden 
derrick will weigh more than a steel 
one of like capacity. 

The live load will be made up of 
the operating machinery to distin- 
guish it from the load of hoisting 
and lowering pipe, tools and _ bailer. 
This live load will set up _ vibra- 
tions that are communicated to the 
foundations under the derrick and 
some authorities estimate that this 
type of load is 100 per cent greater 
than the weight of the machinery 
causing it, this weight to be added 
to the dead load as described above 
in estimating the pressure _ being 
applied to the piers. 

There is another type of loading to 
which the derrick is subjected that 
is set up by suddenly starting and 
stopping the hoisting and lowering 
of pipe, casing and tools, which is 
termed the impact load and_ this 
has been estimated as from 400 
per cent to 500 per cent of the 


dead weight of the material being 
moved. 
This load caused by the quick 


acceleration and deceleration in han- 
dling drill pipe, casing and _ tools 
is under the control of the opera- 
tor more or less, and many der- 
ricks have been caused to fail due 
to this form of loading when they 
would have stood without damage 
if the load had been applied grad- 
ually. Taking a run at ai string 
of frozen casing by unwinding part 


of the casing line from the calf 
wheel before applying the power is 
a form of this type of loading, but 
it is not by any means the only 
manner in which this loading is ap- 
plied to a derrick. 


HE use of a_ swab, especially 

one without unloading’ valve, 
can throw upon a derrick terrific 
strains if the operator reverses his 
engine quickly after the flag on the 
line has reached the top of the cas- 
ing. In some cases the swab is un- 
doubtedly still sinking through the 
fluid and the line is suddenly tight- 
ened and the lifting of the swab 
started in the shortest possible in- 
terval, thereby causing undue strain 
upon line and derrick because of 
this rapid acceleration of the load 
from rest to full speed upward. 
Gradual acceleration of the load 
would only take a few seconds longer 


on each lift and the saving in 
strains on lines, derricks and _ en- 
gines would be _ appreciable. 


The fourth type of derrick load- 
ing under operating conditions is 
the pulling load which varies greatly 
in the different fields, depending upon 
the weight and length of the strings 
of casing and the kind of forma- 
tions through which they are _ set, 
but it has been estimated that the 
combined mechanical efficiency of 
the ordinary band wheel, calf wheel, 
and casing block is about 144 times 
the lifting force of the engine. 

This would indicate that care and 
judgment must be used in apply- 
ing this power, and with the steel 
derricks the driller has taken more 
to the practice of handling his en- 
gine from the engine house because 
there is very little warning before 
a steel derrick fails, while with the 
wooden structures there is consider- 
able creaking and cracking of the 
timbers before the structure actually 
collapses. 

To these four types of loading 
there is the wind load to be added, 
and the usual practice is to guy 
either the wooden or steel type of 
derricks with galvanized wire strand 
guys three or four being attached 
to each corner of the 122-foot com- 
bination type rotary derricks. 

These guy wires. should be _ se- 
curely fastened to a “deadman” 
buried in the ground and should not 
be attached to the first handy thing 
that comes to the notice of the rig 
builder, as is so often the case, 
such as an old stump or a_ small 
tree or bush which would not give 
any anchorage if the derrick was 
to be actually in danger of blow- 
ing over. 

Within the last five years there 
has been a marked tendency to use 
derricks fabricated in the factory, 
and in Oklahoma the use of the 
turnbuckle type of derrick has been 
large, but now the all steel towers 
are being placed on locations for 
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deep drilling and as the _ tendency 
seems to be to go deeper for the 
oil of the future it seems only rea- 
sonable to assume that the allsteel 
derricks will be used in constantly 
increasing numbers. 

It is estimated that about 50 per 
cent of the derricks in the Crom- 
well pool drilled in 1924 were of 
the fabricated type, and most of 
these were of the turnbuckle va- 
riety, but in the Seminole pool re- 
cently drilled are very few nailed 
wooden derricks as they were prac- 
tically all of the fabricated type 
with the percentage of turnbuckle 
and all steel derricks about even. 


ITH the tendency to drill to 

greater depths for oil, many 
producing wells now being over 6,- 
000 feet in depth, and the more com- 
mon use of the heavy rotary outfits 
for the boring of the holes through 
the upper sedimentary formations, 
with the twin cylinder steam en- 
gines and a battery of three or four 
boilers, and completion of the holes 
with heavy standard tool outfits, 
it seems safe to predict that the 
use of the all steel combination type 
derricks without relegs will become 
more general. While the combina- 
tion or turnbuckle type of derricks 
have been used quite satisfactorily 
in drilling wells with average depths 
of about 4200 feet, to make struc- 
tures of this type strong enough 
to meet the more severe require- 
ments of the deeper holes would 
make them too costly, so the all- 
steel construction will be resorted 
to more frequently. 

At this time it is quite common 
practice to double girt and sway 
brace. a_ turnbuckle type derrick 
when it is used for very heavy loads 
and that is, of course, only a make 
shift arrangement and it is only 
natural to assume that customers 
will prefer to buy structures de- 
signed for their requirements in the 
first instance. 

It is further considered quite prob- 
able that with the conditions of deep 
drilling calling for heavier equip- 
ment, there will be many changes in 
the details of the steel structures 
and within the next five years the 
present type of four legged der- 
rick adopted direct from its wooden 
predecessor without material change 
in design, will be replaced’ with 
structural steel towers that will be 
designed strictly in accordance with 
good engineering practice to meet 
the changed conditions necessitated 
by the adoption of improved equip- 
ment for well drilling. 

It is noted that the first struc- 
tural steel towers for drilling pur- 
poses were carefully designed by 
competent engineers, Who later, con- 
ceded their opinions in this ma- 
ter to meet field requirements and 
produce a_ structure that could be 
more readilly sold, 
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Our special Sealing Tool 
effects a perfect leak-proof 
seal with a single stroke. 
It opens just as easily. 
Offered in sizes holding 
from 25 lbs. to 100 Ibs. 





A New Sealed Container 
for Shipping Greases, 
Soaps, etc. 


HE NILES “Ringseal’’ offers 

the sealed container at its 
best. Its attractive finish and 
many exclusive features have made 
it popular both with the manu- 
facturer and with the purchaser of 
products in which it is used. A 
special arrangement is provided 
for attaching all standard makes 
of Pumps without use of bolts, in 
a fraction of the time now required. 
Let us send you a sample con- 
tainer and complete details. 


NILES 


Beat PAIL )) 


The Niles Steel Products Co. 
Niles, Ohio 























ECENT crude and tankwagon 

price changes have caused many 
an oil man to study prices prevailing 
a year ago at this time. 


What was Mid-Continent crude a 
year ago today? Or, what was 58-60 
U.S. Motor gasoline in Oklahoma? Or, 
the tankwagon price of gasoline a year 
ago? These are some of the questions 
you are asking yourself right now. 
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Oil Price Handbook 


You can get the answers most, conven- 
iently, rapidly and accurately in the 
OIL PRICE HANDBOOK for 1926. 
It contains the refinery, tankwagon, 
crude prices and export markets for the 
entire year 1926 as published in the 
weekly issues of National Petroleum 
News. 145 pages, cloth bound, mar- 
ginal index—price $5. Send for your 


copy today. 
1213 W. 3rd St. Cleveland, Ohio 




























LMOST universally now _ the 
A trend is away from the use 

of reciprocating and centrifu- 
gal pumps in bulk station plants and 
toward the use of rotary pumps. 


The reasons for this are many, but 
seem to be largely the higher first 
cost of the older types, the greater 
floor space necessary, the need for 
greater mechanical ability to keep 
them in operation than that possessed 
by the usual bulk station attendant, 
and the low power efficiency of the 
sizes and types applicable to bulk 
station use. While only one prin- 
ciple is involved in either the cen- 
trifugal or reciprocating types, prob- 
ably a hundred different principles 
applied to rotary pumps could be 
found in the patent office. Hence, 
every day, a new rotary pump ap- 
pears on the market. 

In no other line, therefore, is it 
more important to choose a product 
manufactured by a reliable concern 
that is a specialist in that line. The 
purchaser need not fear to buy the 
equipment sold by members of the 
Hydraulic Society. This Society is 
made up of 36 well-established pump 
companies who have joined together 
to establish standards and a code of 
ethics for the protection of the pump 
buyer. 


Size 


UST as the trend of the times is 

toward rotary pumps, so the trend 
is toward larger pumps for the bulk 
station. “Unloading faster” is the 
up-to-date slogan as evidenced by 
an ever-increasing demand for 200- 
gallon per minute pumps by the op- 
erator who formerly purchased 100- 
gallon pumps; and for the 100-gal- 
lon size to replace pumps to deliver 
50 gallons per minute. 

Some oil companies have purchased 
pumps delivering 300 gallons per 
minute for. bulk station use, and we 
are preparing for greater demands 
for this size during the coming sea- 
son. 

As to the proper size to use, it 
is largely a matter of how many cars 
a day must be handled, but even the 
operator handling only a car or two 
a week, finds the 100-gallon pump 
an advantage in hot weather when 
pumping gasoline is a serious prob- 
lem at best. The faster pump “gets 
the car off” before the sun has had 
a chance to heat the product to a 
point where the slightest vacuum cre- 
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Pumping Equipment 


for 


Bulk Stations 


By Herbert C. Osborne 


ated by the pump, would form vapor 
and cause trouble. This trouble will 
be discussed more fully later on in 
this article. 


Power 


FTER type and size, the power 

to drive the pump must be con- 
sidered. From 70 to 80 percent of 
bulk station units are electric driven, 
but some oil companies continue to 
use gasoline engines, even where elec- 
tricity is available for the same rea- 
son that restaurant proprietors don’t 
go out to lunch. 

Either kind of power has a fire- 
hazard of which the old steam power 
was not guilty, but the hazard is 
practically eliminated by means of 
a wall built up between the motor 
or engine, and the pump. Some com- 
panies employ the fire-wall only for 
motors having commutators; that is, 
motors, such as direct current or sin- 
gle phase which have brushes, and 
therefore can spark during normal 
operation. Others use the fire-wall 
for all motors and engines, their con- 
tention being that a broken or loose 
wire can cause the fatal spark. Un- 
doubtedly, a hazard exists, and a fire- 
wall is strongly recommended for all 
bulk station pump-houses. 

The size of the power unit depends, 
of course, on the difference in ele- 
vation between the bottom of the 
car and the top of the storage tanks; 
and the length and size of pipe lines; 
also such restrictions to flow as el- 
bows, valves, or a_ strainer. When 
unloading oil, viscosity also has to 
be taken into consideration. 

Assuming that the pump has a 
capacity of 90 gallons per minute, 
is within 60 feet of the car, and 
30 feet of the vertical storage tank, 
that there is an overhead unload- 
ing rack, no screen, 2-inch piping 
reasonably direct; then a 3_ horse- 
power motor or engine is large 
enough, and anything larger means 
higher first cost and higher operat- 
ing cost, due to lower efficiency and 
lower power factor. 

To figure horsepower, the follow- 
ing procedure is standard practice: 
1. Count elbows and valves as 
equivalent length of straight pipe 
so far as friction is concerned. 

(See table No. 1). 

2. Add this length to the ac- 
tual length of straight pipe. 

8. Get the “friction head” by 
means of table No. 1. (Friction 
head is the height of a column of 
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water sufficient to force the ca- 
pacity of the pump through the 
pipe-line of the size and length 
in question when placed horizon- 
tally.) 

4. From tables get the “water 
horsepower” or multiply the gal- 
lons per minute by the head in 
feet and divide by 4000. This 
gives the “water horsepower.” 

5. Multiply by the density of 
gasoline, or take three-fourths of 
the water horse-power. 

6. Divide by the efficiency of 
the pump unit or roughly, multi- 
ply by two. 

7. Use the size motor or en- 
gine nearest above the figure ob- 
tained. 


Transmission 


ELTING the power unit to the 

pump was once the vogue, but 
every year fewer belted pumps and 
more pump units are used by the 
oil marketer. The motor or engine 
is mounted qn a cast-iron or steel 
base with the pump and connected 
to it, usually through gears or chain 
drive. The best rotary pumps are 
slow speed machines, and, therefore, 
have to be driven by speed-reducing 
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gears when electric motors are used 
for power. The disadvantage _ to 
gearing is the noise and this objec- 
tion has been largely removed by the 
use of Bakelite for the motor pinion. 

Low speed machinery in bulk sta- 
tion plants is an advantage as there 
is less danger of fire because of bear- 
ing seizure due to lack of lubrica- 
tion. 


Installation 


HE “hook-up” connecting un- 

loading rack, pump unit, stor- 
age tank, and truck loading rack is 
a matter of much argument, and 
many different methods are in use. 
We believe that in most cases the 
“hook-up” shown in the accompany- 
ing drawing is the best. 

The overhead unloading rack is 
shown in this ideal layout, not be- 
cause it is the best or cheapest, but 
because more and more, it is becom- 
ing unlawful to unload tank cars from 
underneath. Undoubtedly, there is a 
fire hazard when unloading from un- 
derneath for at least two reasons. 
The main hazard exists when another 
freight car bumps into a connected 
car, breaks the hose and allows a 
4-inch stream of gasoline to run 
into the city sewer. Also, in north- 
ern cities in the winter, the sump 
at the bottom of the car sometimes 
freezes, as all the water in the car 
has gathered into this sump. The 
quickest way to get the car con- 
nected is to melt out this ice, and 
the blow-torch is the most convenient. 
It isn’t necessary to explain why 
this is a fire-hazard. 


Still, there are many adherents of 
underneath unloading, and there are 
conditions under which pumping off 
the car from overhead is imprac- 
tical. 


The service department of any pump 
company specializing in gasoline 
pumping equipment is familiar with 
the complaint in hot weather that 
the “pump will take off only half 
the car and then she lays down, but 
it worked all right last spring.” 

While not all complaints that the 
car cannot be emptied using an over- 
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Table I 
Friction of Water in Pipes 


Loss of Head in Feet Due to Friction, per 100 
Feet Ordinary Iron Pipe. 
70 % of these values may be taken for a 
gasoline pump installation 
Gals per Size of Pipe 
per min. 1%” 1%” 9"" 2%” 3” 4” 
25 16.6 7.8 2.78 O98 O.88 ccc 


30 23.5 11.0 8.84 1.20 0.54... 
35 81.2 14.7 5.1 a 2) eee 
40 40.0 18.8 6.6 2.20 0.91 0.22 
45 50.0 23.2 8.2 2.80 1.15 0.28 
50 60.0 28.4 9.9 8.32 1.38 0.34 
70 113.0 63.0 18.4 6.2 2.57 0.63 
. er 84.0 29.4 9.8 4.08 1.05 
aa 102.0 385.8 12.0 4.96 1.23 
a 143.0 60.0 16.8 7.0 1.71 
ao 190.0 67.0 22.3 9.2 2.28 
5 a ae 86.0 29.0 11.8 2.85 
aa ee 107.0 35.7 14.8 3.55 
lll aie 129.0 43.1 17.8 4.37 
re 154.0 62.0 21.3 5.26 
i 182.0 61.0 25.1 6.22 
ss 211.0 70.0 29.1 7.20 
ln 81.0 33.4 8.23 
or ere 92.0 38.0 9.38 


FRICTION OF WATER IN 90° ELBOWS 

Equivalent Number of Feet Straight Pipe 
Size of elbows, 

TROND cacanenzacns 1% 1% 2 214%, 8 4 
Friction equivalent 

feet straight 

WEG. caccisetentonien 8 8 S&S is 26 


head rack can be laid to hot weath- 
er, yet the majority are traced to 
this cause. The explanation is, that 
when the car is full, the pump has 
to raise the liquid only about two 
feet besides overcoming the pipe-line 
friction in the suction line. Let us 
say that a vacuum gauge at the 
pump reads 5 inches. Now suppose 
after a time that the gasoline falls 
three feet in the car and then the 
pump refuses to take off any more. 

What has happened? In the first 
place, the vacuum on the liquid in 
the pipe has increased to 7 inches 
and probably the temperature of the 
liquid has also increased. 


T THAT temperature, and with 
that vacuum, the particular gaso- 
line in question vaporizes to some ex- 
tent in the pipe, and the pump has 


‘to handle combined vapor and gaso- 


line. The capacity of the pump falls 
for two reasons. In the first place, 
if the pump displaced the same vol- 
ume as before, the weight of gaso- 
line would be much less because part 
of the volume is vapor. 

But the pump does not displace the 
same volume because the “slippage” 
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has increased. Naturally, there is 
some internal leakage from the dis- 
charge to the suction side in any 
pump, and this leakage, called “slip- 
page”, depends on the fluid being 
pumped. For example, heavy oils 
do not slip hardly any, while gaso- 
line “slips” more than water, and 
gasoline vapor has a very high rate 
of slippage. Slippage increases as 
the pump wears, and an old pump 
in need of repairs, may refuse to 
unload a car at all on a hot day. 

From the above, it is evident that 
there are advantages to unloading the 
car underneath, as the liquid al- 
ways flows to the pump, and the last 
gallon can be taken off easily. 

The tendency, however, is toward 
overhead unloading and the advan- 
tages are, we believe, greater by this 
method. Nevertheless, it must be 
recognized that the best of pumps 
in the best of condition will fail to 
unload completely from overhead a 
car of highly volatile gasoline on a 
very hot day through suction lines 
the same size as the pump, and much 
over 100 feet long. At times, there- 
fore, a law requiring unloading a car 
from overhead is going to be irksome. 


PPARENTLY, the best way to 

do is to leave a connection at 
the base of the unloading rack, in 
order to use the underneath method 
if occasion requires. 

The next part of the hook-up dia- 
gram to be described is the suction 
strainer at the lower end of the suc- 
tion pipe in the car. This fitting is 
very seldom used, but has_ merits 
which warrant a more popular rec- 
ognition. It has two valuable fea- 
tures, the strainer to stop stray rivets 
from wrecking the pump, and the 
large diameter, flat casting, which 
allows the entire area of opening to 
be close to the tank bottom. Also, 
the suction pipe can be let down 
to the bottom of the car and left 
there during the entire unloading, 
without the necessity for blocking up 
the pipe and lowering it later for 
the last 100 gallons or so. 

The advantage of the low opening 
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Hookup of pumps and piping at a modern bulk station 








is apparent, if we analyze what hap- 
pens when the last few hundred gal- 
lons are taken off. First, consider 
the ordinary suction pipe bevelled at 
the bottom so that the area of open- 
ing will not be reduced when the 
pipe is lowered to the car bottom. 


When the gasoline stands perhaps 
6 inches in the ear, the flow from 
the ends of the car towards the mid- 
dle becomes noticeably slower and 
continues to get slower as the depth 
is increased. This is a principle which 
the hydraulic engineer explains by 
saying that frictional resistance in- 
creases as the ratio of wetted perim- 
eter to cross-sectional area increases. 

At the center of the car, let us 
suppose that 100 gallons per minute 
are flowing to the pipe opening. As 
the gasoline level in the car lowers, 
a point is finally reached where the 
flow from the ends towards the cen- 
ter is less than 100 gallons per min- 
ute, and then a depression in the 
level occurs at the pipe and air is 
sucked into the opening, reducing the 
capacity of the pump or even mak- 
ing it necessary to reprime the pump 
if it is in need of repairs. 


HE use of the suction strainer 

fitting is to make it possible to 
take off more of the car before “suck- 
ing air.” When the pump “sucks air,” 
it not only increases the time of 
unloading, but any pump will wear 
out faster when it is not “flowing 
full,” that is, when its displacement 
is greater than the amount of liquid 
flowing. 


Some rotary pumps, due to high 
slippage caused by low-grade manu- 
facture or by wear, when they “suck 
air,’ have to be reprimed, so that 
in this case, the fitting above de- 
scribed is particularly valuable. 


Referring to the hook-up diagram 
again, the size of pipe-line is not 
given because it depends for a given 
pump capacity, upon the distance be- 
tween car and pump and_ between 
pump and storage tank. When un- 
loading oil, the size of line also de- 
pends upon the viscosity of the oil. 

Calculation of the size of line nec- 
essary for a given installation is sad- 
ly neglected in most instances and 
yet it directly affects the pocket-book 
of the bulk-station owner. 


One very recent case came to the 
writer’s attention in which a_ 100- 
gallon per minute pump was put on 
a 2-inch suction line 300 feet long. 
From table I, note that 100 feet of 
pipe for 100 gallons per minute has 
a frictional resistance equivalent to 
a head of 36 feet of water. Three 
hundred feet of pipe would have a 
pressure drop three times as great, 
or 108 feet of water. Considering 
that these tables are for water, we 
can in our case for gasoline take 
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70 percent of this value which gives 
a friction head of 76 feet. 

A suction greater than about 30 
feet is impossible and over 15 
feet is impractical on gasoline, hence, 
either a smaller pump or a larger 
line is necessary. 

In the case in question, the pump 
tried to get 100 gallons per minute 
but could get only 50 gallons per 
minute as can be readily determined 
in the same manner as above, from 
table I. The result was a badly act- 
ing pump and a short-lived one. A 
50-gallon per minute pump would have 
given just as much capacity, cost less, 
run more smoothly, and lasted longer. 
If 50 gallons per minute is not fast 
enough, it did no good to put on a 
bigger pump, the only solution be- 
ing to shorten the suction line or 
increase the pipe-size. 

We have considered just the suc- 
tion side of the pump. As for the 
discharge line, it is not a matter of 
impossibility because of law of na- 
ture, but merely a matter of the 
monthly bill for power and keeping 
below the maximum ‘pressure recom- 
mended by the pump manufacturer. 
Therefore, a long discharge line is 
not so serious as a long suction line. 
However, cases are brought to our 
attention frequently where a 2-inch 
line was poor economy, and the 3- 
inch line could have been paid for 
in a year by the increase in cur. 
rent cost because of the smaller 
type. 

As an example, take a 100-gallon 
per minute pump with a discharge 
line 800 feet long. From table I the 
pipe line friction of a 2-inch line 
would be 200 feet, and that of a 
3-inch line, only 30 feet. The added 
horsepower necessary in the case of 
the 2-inch line is, therefore, 

(200-30) 100 17000 
= = 44% H. P. 

4000 4000 
At 50 percent efficiency, 8% horse- 
power more would be necessary for 
the 2-inch pipe line. Disregarding 
the extra first cost of the larger mo- 
tor, the extra monthly cost at 3 cents 
per k. w. h. running the pump 24 
hours a week would be $19.75 or $237 
in a year. Three-inch pipe costs the 
oil jobber about $37.50 per 100 feet 
and 2-inch costs about $18. The dif- 
ference in cost of 800 feet of line. 
therefore, is $156. Of course, valves 
and fittings must be considered also, 
but a year of the higher power cost 
would easily pay for the 3-inch in- 
stallation. 





q NFORTUNATELY, pipe-line 
friction is too often considered 
of little importance or completely dis- 
regarded, and it is hoped that the 
above comparison will open the eyes 
of oil jobbers to the need for mak- 
ing this very simply calculation when 
planning their bulk stations. 
Referring again to the hook-up dia- 
gram, you will note that an air-cock 





is placed at the top of the discharge 
line, above each pump. This is neces- 
sary to keep a pump from _ becom- 
ing “air-bound” or “vapor-bound.” 
One frequently hears of an “air- 
bound” pump but the cause for it 
and how to overcome it are often not 
understood by the pump user. 


Air in liquid rises upward, there- 
fore, draining air out of a pump or 
line is just the reverse of draining 
liquid. Hence, to drain air, an air- 
cock must be placed at the highest 
point of a line. It is believed erron- 
eously by many people that the air 
will be carried out of a high spot 
by the stream of liquid. The stream 
simply follows the wall, passes around 
the air, leaving an _ elongated air 
bubble which surges back and forth. 
It is true that this bubble can do 
no harm unless it extends into the 
pump and then it displaces that much 
liquid, thereby reducing the capacity 
of the pump per revolution by the 
volume of air “bound” in the pump. 


A simple pet-cock at the uppermost 
part of the discharge line opened when 
the pump is started up and closed 
as soon as a full stream of liquid 
appears, is a convenient and effec- 
tive solution to this difficulty. The 
writer has on several occasions used 
this device when called out on a trou- 
ble job and in one case, after nearly 
doubling the capacity, was told by the 
owner that in the future, he would 
use “lots of pet-cocks.” 


Operation 


Following are some simple rules for 
operating rotary pumps used for bulk 
stations. 


Priming: 

If the pump does not discharge 
liquid after operating a minute, 
stop the pump and prime it by 
pouring gasoline into the dis- 
charge of the pump. (It is ad- 
visable to leave a tee or Y con- 
nection in the pump discharge 
pipe for this purpose). 


Stuffing Boxes: 


A slight flow of liquid from the 
stuffing boxes when pump is run- 
ning preserves the packing but 
because of the high value and 
inflammability of gasoline, glands 
must be tight, but the packing 
should be replaced often to pre- 
vent the packing scoring the 
shaft. 


Suction Piping: 
The suction piping should be as 
direct and short as possible, and 
of a diameter at least one size 
larger than the pump connection, 
except when the lines are very 
short. Length and size of suction 
pipe are determined by the max- 
imum allowable total suction lift, 
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charge which should _ never exceed 15 
meses. feet, friction included. 
woman Pipe should be laid out so that 
ound.” air pockets are eliminated, or else 
~ er air-cocks used at the high points. Your 
for it Pipe should be tested with pres- Your Name 
om not sure for leaks. or — 
Discharge Piping: Trade Mark 
. afl ' 
there- A by-pass line containing a re- here 4 Trade Mark I GASOLINE 
mp or lief valve should be installed be- Here Buy it Here 
‘aining tween pump and discharge gate 
n air- valve to protect pump in case of 
lighest accidental closing of this valve. geo”, 
erron- The by-pass line should be piped 
1€ alr back to the suction line. The re- 
A spot lief valve should be set to a | 
stream ressure slightly above the maxi- . ° 2F : \ 
round mum pressure desired at the pump 2 Ae Sign Which Says “‘Buy Gas Here’’ Your Name 
1 air discharge and not more than 10 This Western curb Service Station sign should form a very impor- T kM k } 
forth. per cent above pressure for tant link in your advertising chain. Through your ads you tell them race nae 
an do which the pump is sold. WHY to buy and with this sign you tell them WHERE to buy—a 
& the very vital matter if your advertising is to be effective. 
much Locating Trouble These signs are 52 inches hizh by 2914 inches wide and are of heavy 
pacity i acl iit substantial construction. They are cast from gray iron and the 
» the t ‘ : base counter balances the most severe wind storms. 
pump. (a) Pump not primed. We are prepared to render complete service. Art work and design- 
(b) Suction lift too high. ing the sign, supplying the sign itself or furnishing you the frame for 
rmost Check with a gauge at the pump angie ; 
when sustion. The most attention attracting and sales compelling sign on the 
head a Weeks Geka of nike market. The sign which says: ‘‘Buy Gas Here.”’ 
liquid tion. Write for prices and full information 
—. Not Enough Gasoline Delivered: Th I F 
used (a) Air leaks in suction or e W estern iron & oundr y Co. 
trou- through stuffing box. ewe 
early (b) Speed too low. Wichita, Kansas 
y the (c) Suction lift too high. 
vould (d) End of suction pipe not 
immersed deeply enough. — ) 
(e) Piping improperly installed 
permitting air or gas to pocket 
in the pump. 
oo | BSCS” | TRUCK TANKS 
bulk Pump damaged. 
Pump badly worn. 
Packing defective. Built To Endure 
ge Pump Works for a While and Then 
te, Quits: 
by (a) Leaky suction lines. 
'S- (b) Suction lift too high. 
d- (c) Air or vapor in the liquid. 
“4 Pump Takes Too Much Power: 
‘ (a) Speed too high. 
(b) Liquid viscous. 
(c) Suction or discharge line 
obstructed. 
+ (d) Mechanical defects. 
- Shaft bent. 
at Rotating element binds. 
“ Stuffing boxes too tight. 
” Misalignment due to improper Send for Truck Tank Bulletin No. 106 
g connection to pipe lines or in- 
; stalling on foundation causing 1 
sine OiL & GASOLINE TANKS & FITTINGS | 
HOUSTON, Sept. 15.—Southern , 
Gas Co. has awarded contract to Sanh See Tent Sane Foes £08 
s N. A. Saigh of San Antonio for the 
d laying of 55 miles of 8-inch pipeline | 
e north from San Antonio to New C ] W 
Braunfels and Seguin. The contract QUAKER ITY RON ORKS 
price is roundly $500,000 for the ARAMINGO BOULEVARD & E. TIOGA ST. PHILA., PA. | 
1 main line and the distributing sub- 
. sidiaries. 
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Installation, Operation, Maintenance 


Ot Filling Station Air Compressors 


pends upon having an air com- 
pressor of sufficient capacity to 
do the job. A_ perfect installation 
combined with proper maintenance 
facilities will not make a small com- 
pressor do the work of a big one. 
Air compressors are proved mer- 
chandisers which can be used for 
many years and it is poor economy 
to select one that is too small for 
the job. 
To select the right size compressor 
a recognized standard of measurement 
should be used. Many installations 
have proved inadequate when judged 
by the size of the tank, the size 
of the motor or the bulk of the unit. 
While due consideration must be 
given each of these factors, the basic 
factor of measurement is compressor 
displacement. To arrive at the dis- 
placement of the compressor the fol- 
lowing formula is used: 
Piston Area Piston Stroke 


_ senegal air service de- 


*sq. in. x in. x R.P OM. 
x No. Cylinders =~ 1728 = Cu. Ft. 
Displacement. 

*In two stage compressors the 


area of the low compression cylinder 
only is considered. 

The actual capacity—volume of air 
delivered—will not equal the displace- 
ment, but in the best of compressors, 
capacity will be less than displace- 
ment. When the actual air consump- 
tion at a station is determined by 
summing up the various uses for 
air, we suggest selection of an air 
compressor with a displacement twice 
the actual air required. For _ in- 
flation purposes allow about two 
cubic feet displacement for each 
busy air line. The amount of air 
required to operate gas pumps and 
other equipment can readily be as- 
certained by referring to the printed 


matter of the manufacturer whose 
equipment is to be used. It must be 
considered here that the tank will 


take care of a very large withdrawal 
of air only momentarily. For equip- 
ment used only intermittently, tank 
storage can be depended upon within 
the limits of its volume, but for 
equipment used steadily, the air re- 
quirements should be considered in 
relation to the displacement of the 
pump. 

When air was used only for free 
air service it was easy to select the 
proper compressor from experience. 
The use of many profitable pneumatic 
appliances, such as air actuated gaso- 
line pumps, pneumatic oil dispensers, 
high pressure lubricating systems, 
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spring oiling systems and pneumatic 
hoists, has brought about the need 
for a more careful selection of 
filling station air compressors. 

Assuming that the compressor will 
be an automatic assembled unit, dis- 
cussion will be confined to this type 
of installation. 


With this type of equipment the 
prime factor of installation is piping. 
The pipe used should be of good 
quality, at least %-inch in diameter, 
with all joints absolutely air tight. 
Litharge or white lead joints are 
recommended. The joints should be 
tested under pressure for leaks with 
soap solution, or the use of volatile 
odorous oil, such as peppermint oil, 
fed to the intake valve of the com- 
pressor used for test. Any leaks 
will be detected by the odor issuing 
from the joints leaking. This pre- 
caution will prove economic, for it 





will eliminate expensive tearing up 
piping to correct leaks when they 
are discovered later. 


ROZEN air lines are not uncom- 

mon during winter months in 
cold regions. Simple precauion will 
eliminate this difficulty and _ save 
station operators much inconvenience, 
as well as expense. Methods sug- 
gested include: 


1—Piping should be laid under 
ground below freezing zone. 

2.—Pipe pockets and multitude of 
bends should be avoided. ‘5 

3.—Ideal installation of piping in- 
volves the use of drainage points 
to which the pipe will slope. Drain 
cocks should be placed at these points. 

4.—Frozen pipe is apt to burst. To 
repair such pipe lines is expensive 
enough under any circumstances, par- 
ticularly so when they are laid under 
concrete. Much of this expense can 
be avoided by laying the air pipes 
within a pipe of larger diameter. 
This method results in a double ad- 
vantage. The air insulation within 
the larger pipe minimizes the pos- 
sibility of freezing. On the other 
hand, ruptured or leaky lines can 
be removed for repair without tear- 
ing up concrete. 


5.—The danger to pipe lines dur- 
ing the winter season arises from 
freezing of moisture condensed in 
the pipe lines. It is possible to 
trap much or most of the moisture 
before it enters the pipe lines by 
installing an air strainer or air 
conditioner near the tank outlet. 


Adequate attention should be given 
to the location of the compressor 
unit. No compressor can be ex- 
pected to give a maximum degree 
of satisfactory service if placed in 
a cold, damp or dusty location. To 
facilitate repairs, the room where 
the compressor is located should be 
lighted with a light bulb placed 
directly over the machine and the 
machine should be installed far 
enough away from the walls to per- 
mit convenient adjustments and re- 


pairs. As a general rule an_ inac- 
cessible compressor is usually neg- 
lected. We suggest, furthermore, that 


belt side be placed next to the wall 
and that the outfit be on a level, 
bolted firmly to the floor. 

A number of oil companies have 
found that their compressor installa- 
tion will attract favorable attention 
and trade if installed in a con- 
spicuous place. Where this is done, 
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it is highly necessary that the at- 
tendants keep the compressor look- 
ing trim and bright. This policy 
has another advantage. The com- 
pressor will not suffer from want 
of attention when it is installed in 
a prominent location. 

The electric wiring is likewise an 
important part of the _ installation. 
Perfect motors improperly wired will 
cause no end of trouble. Even on the 
smallest units it is never advisable 
to connect the motor to the light 
circuit. Where possible, arrange- 
ments should be made for a special 
power line with the power company. 
When this cannot be had, we suggest 
that the electric line to the com- 
pressor be connected direct to elec- 
tric service at the meter, where 
voltage is highest. It is always de- 
sirable to install an emergency knife 
switch on the wall not far from the 
compressor motor. 


HERE is no need to discuss the 
‘gees of compressor design or 
Station owners are in- 
terested generally only in factors 
that insure satisfactory operation 
and service. A few simple instruc- 
tions that will insure such satisfac- 
tory service are supplied by the 
manufacturers with the equipment at 
the time of delivery. These instruc- 
tions usually deal with the following 
points: 

1.—Oil regularly. 

2.—Open knife switch when station 
is closed. 

3.—Continue 
leaks. 

4.—Drain tank of oil and moisture. 

Most air compressor trouble can be 
traced to the lack of oil or the use 
of the wrong grade of oil. Safe 
operation, freedom from carbon de- 
posits, elimination of frictional 
losses and prevention of air leakage 
past the pistons and rings depends 
largely upon the use of a lubricating 
oil with high flash point, minimum 
content of free carbon and vaporizing 
tendencies reduced to a minimum. 

Too much oil and the wrong grade 
of oil cause the formation of a car- 
bon deposit on the discharge valves, 
interfering with their automatic opera- 
tion. Foul valves ultimately fail to close, 
permitting the leakage of compressed 
air back into the compressor, causing 
in turn, very high temperatures. 
Small pieces of excess carbon deposit 
will pass into the pipe lines and 
when they lodge on the seat of the 
check valve may cause the check 
valve to leak. For these reasons, 
definite instructions designating grade 
of oil to be used should be given to 
the station attendant. 

When the station is closed the 
emergency knife switch should be 
opened, shutting off the power to 
the compressor. A stolen air chuck, 
a cut air line or any other condition 
causing loss of air wiH operate the 
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engineering. 


check for wasteful 


compressor continually until the con- 
dition is discovered and remedied. 


HOULD the compressor be oper- 
ating during a period of severe 
voltage fluctuation—a condition quite 
common during the night, early morn- 
ing, Sundays and_holidays—motor 
trouble is very apt to develop. While 
this trouble may be nothing more 
serious than a burned out motor—in 
itself an item of expense—it is 
quite possible the burning out of the 
motor may cause a very disastrous 
fire. Motors are guaranteed only 
for operation on voltage that is 
within 10 per cent of indicated rating. 
Air leaks are very expensive and 
should be attended to at once. In 
case the compressor appears to pump 
slow or to be pumping too often, a 
leak is probably the cause. The 
need for prompt attention to even 
a small leak becomes apparent when 
the cost is considered. An opening 
as small as 1/64-inch in diameter 
will consume over 20,000 cubic feet 
of air per month at the average 
pressure of 125 pounds carried for 


filling station service. This repre- 
sents many hours of useless wear 
and tear on the compressor. In 


addition, one such leak will cost $3.70 
per month for electricity, based on 
a rate of 10 cents per kilowatt hour. 

To insure clean air to the lines 
the compressor tank _ should _ be 
drained once a week. Any device in- 
stalled to trap water and oil should 
likewise be drained frequently, in 
some cases daily. 

During the first year or two a 
compressor, if carefully selected, 
properly installed and given adequate 
attention, should require no replace- 
ment of parts and very little main- 
tenance expense, except for oil and 
electricity. 

Oil companies, irrespective of their 
size, should have a maintenance de- 
partment to suit their conditions. 
Results obtained from the compressor 
equipment depends upon regular in- 
spection by a competent mechanic who 
understands the function of the work- 
ing parts of the compressors. Vary- 
‘ing results are obtained from users 
of identical equipment. These re- 
sults are brought about by the proper 
or improper functioning of the main- 
tenance department, which may be a 
part time job for one man or a full 
time job for a crew of men, de- 
pending upon the number of stations 
operated. 


P\MHE following factors should be 
checked regularly by the _ in- 
spector: 
1.—Check and _ instruct 
on operation. 
2.—Make necessary adjustments. 
a. Correct check valve leaks. 
b. Correct all leaks in piping and 
equipment. 
ce. Adjust belts. 


attendants 


d. Clean and adjust all valves on 
compressor if not functioning 
correctly. 

Inspect machine for worn parts. 

a. Belts. 

b. Bearings. 

c. All valves. 

d. Rings. 

e. Gaskets. 





2 
o. 


4.—Check motor. 
a. Replace brushes when worn. 
b. Keep commutator clean. 
ce. Check for proper fuses. 


5.—Recondition 
quired. 


compressors as_ re- 


While it is not good policy to have 
the station attendant tinker with the 
outfits, it is important that he be 
instructed carefully on all _ points 
pertaining to the satisfactory opera- 
tion of the compressor. The cleanli- 
ness of the compressor is a pretty 
sure indication of the care it re- 
ceives. A dirty compressor in- 
variably indicates to the inspector 
that the outfit is being neglected. 


In all cases, it is advisable to 
have the instruction card furnished 
by the manufacturer placed on the 
wall near each compressor. Some oil 
companies have these _ instructions 
framed in order to keep them from 
getting lost. These simple instruc- 
tions at the disposal of the attendant 
will save, in many instances, costly 
trips for the mechanics and _ aid 
greatly to maintain uninterrupted air 
service, 


NEW YORK—A new type of con- 
veyor furnace without pans or trays, 
for the annealing or heat-treating of 
miscellaneous metal products, is de- 
scribed and _ illustrated in _ bulletin 
No. 280 just published by W. S. 
Rockwell Co., furnace engineer and 
contractor, with headquarters at 50 
Church St. here. 


The absence of pans or trays ef- 
fects a savings in heat otherwise lost, 
the bulletin states, by avoiding high 
and closely packed charges, labor of 
handling trays and providing more 
comfortable working conditions for 
operatives. 


Oil, gas or electricity may be used 
for generating the heat. An alloy 
metal conveyor operating within the 
furnace permits charging at random 
and movement, without distortion, 
through the furnace and delivery to 
a shower or bath for cooling. In- 
dividual exposure permits uniform ap- 
plication of heat to each piece and 
uniform cooling, the company claims. 


Electric and fuel furnaces for con- 
tinuous heat treating are described 
in its bulletin No. 284. The various 
types of these furnaces have been de- 
veloped to meet modern requirements 
for better quality and lower cost. 
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Making Free Air Service 
Show a Profit 


By Harry Haudenschild* 


of attention that is given to the 

installation of the free air serv- 
ice, at the average filling station. 
Every day we see fine new stations 
being erected, expensive equipment 
installed, but little or no attention 
paid to the piping up of this equip- 
ment. Time after time, the writer 
has stopped at new stations where 
construction work was going on to 
observe the installation of the un- 
derground piping, particularly on the 
air service lines. 

I have talked with the construc- 
tion superintendents, together with 
plumbers and mechanics who were 
actually doing the work, and it is 
surprising to learn the few men do- 
ing this work who know anything 
about the laying of such pipe lines, 
or the action of compressed air. 

Most of these fellows will tell you 
there is no need to lay the pipe so 
it drains, because air flows through 
it, and there is no water in air. 
The result is, the air service at the 
average filling station freezes up in 
winter, and in many sections of the 
country station owners take it for 
granted that the air service will freeze 
up. They expect it and are not sur- 
prised or disappointed when it hap- 
pens. 

The free air service is one of the 
best mediums available for bringing 
new business into the retail filling 
station. Correct inflation of pneu- 
matic tires is today given more con- 
sideration by motorists than ever be- 
fore. Balloon tires make this neces- 
sary, and motorists are well informed 
as to the necessity of keeping their 
tires properly inflated, if they are 
to get satisfactory mileage out of 
them. With the average tire pressure 
ranging from 25 to 40 pounds, a mat- 
ter of 5 to 10 pounds makes a big 
difference. With the old time high 
pressure tires, from 10 to 15 pounds 
difference in pressure did not make 
so much difference, and tire inflat- 
ing was not a serious matter. The 
air service is used from three or 
four times as much as it was in the 
old days when high pressure tires 
were used. 

Practically every station today has 
free air, so why not make this air 
service pay you a profit? You spend 
good money for the air compressor, 
which is usually installed in the rear 
of the station, or in the basement, 
where the station has a _ basement. 
Out on the business or contact end 
of the air service, is where the av- 
erage station owner falls down and 


I IS surprising to note the lack 
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tries to cheapen his air service. Right 
there is where it pays to spend a 
little more money. Motorists, as a 
general rule, appreciate the free 
service that is rendered them, and 
are keen to observe the installation 
of better equipment to dispense this 
free service for their benefit. 


When you are putting in your air 
service, install it with the idea in 
mind that it is to be 24-hour service, 
every day in the year. The addi- 
tional cost is rarely more than a 
few dollars between a good job and 
a poor one. Water forms in all com- 
pressed air lines, so be sure to use 
galvanized pipe for all underground 
lines. We recommend the use of gal- 
vanized pipe for all air lines, whether 
they be under or above ground, and 
it pays to use half-inch pipe, because 
the smaller sizes clog up with sedi- 
ment and pipe scale, especially at 
the fittings and valves. (See Figure 
1.) In installations where you use 
several outlets, the smaller size pipe 
does not supply a sufficient flow of 
air to operate the modern air dis- 
pensing machines. 


Always run your air lines’ with 
sufficient fall so they will drain and 
a water trap should be installed in 
every air line, at the draining point, 
with a blow-off line leading to the 
surface so that line can be drained 
at frequent intervals. (Illustrated in 
Figure 4.) Where the air com- 


pressor is installed in the basement, 
always put a tee fitting just inside 
the foundation where the line runs 
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throughout into the ground. (See 
Figure 3 at C.) A pipe plug in 
the end of this tee permits access 
to the lines, and often will save you 
the cost of a dig-up and in some in- 
stances the relaying of concrete, in 
case something should happen to the 
air lines. 


Where the compressor is mounted 
in the rear of the station, run the 
pipe from the top of the air tank 
down into the ground, inside of the 
station by all means. (See Figure 3.) 
Do not run it out through the side 
of the station and then down into 
the ground, unless you cover it prop- 
erly with a sufficient amount of in- 
sulation to prevent its freezing in 
winter. 


Blowing the warm air out of the 
compressor tank through this cold 
section of pipe if left exposed to 
the outside, will condense the air into 
water very rapidly, and unless you 
have proper trapping facilities at the 
end of the lines, or have them buried 
deep enough to prevent freezing, your 
air lines will certainly freeze up 
in cold weather. 

The best way is to put the air 
lines down below the frost line, and 
your local plumber can always give 
you the proper depth. In event you 
do not lay the lines below the frost 
line, be sure to lay them with suf- 
ficient fall to the draining point so 
as to prevent any possibility of water 
standing in them, and _ freezing. 
When the lines are put in, care should 
be taken to see that they are not 
allowed to sag and form_ pockets 
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The New LarkindThuro 


5S inl 


Compressor-Lh usher 





Sprays Springs \ 














C7eans, Flushes and Refills 
Transmission and Differential 


Cleans Motor 
A Real Merchandising Unit 


This new piece of Larkin-Thuro equipment is 
so far advanced—so superior—to any similar 
equipment in design, speed and performance 
that there is nothing in the field of lubricating 
equipment to compare with it. 


It is the only Compressor offering five distinct 
services and at the price you are asked to pay for 
a less complete, less efficient device rendering 





not more than two services. 


Five Operations 

To see this New 5 in 1 Compressor- 
Flusher is to buy it. A turn of the handle 
in one direction and the old lubricant is 
removed by vacuum from Transmission 
or Differential: a valve is opened and it is 
thoroughly flushed; a turn of the handle 
in the opposite direction and it is refilled 
with fresh lubricant at a speed of five 
pounds in fifteen seconds. Then with the 
same machine the springs are sprayed and 
the motor cleaned. Five separate and 
distinct operations without lost motion or 
the loss of amoment’s time by the operator. 


Meter Equipped 

Another appreciated feature is the meter 
registering the lubricant as it goes into 
Transmission or Differential accurately by 
pounds and half-pounds with a master 
dial reading to 99,999 pounds. This meter 
prevents any possibility of mistakes on 
the part of the operator and arguments on 
the part of the customer. 








Large Capacity 

In addition to rendering five distinct serv- 
ices this 5 in 1 Compressor-Flusher adds 
other desirable features not found in other 
equipment. For example: there’s the 
feature of large capacity. Equipment of 
ordinary capacity has a habit of becoming 
empty just when the station is the busiest. 
Not this equipment however. With a 
capacity of 100 pounds of transmission 
lubricant this Compressor, with only an 
occasional re-filling, is always ready for 





Rear view of 5 in 1 
Compressor- Flusher 


service. showing Auxiliary 
ads — and Control 

aives. 

Auxiliary Tank - 


A 5-gallon tank for kerosene, flushing oil, or penetrating 
oil is mounted on the rear of the carriage for gear flushing, 
motor washing and spring lubrication. Forced thru an 
auxiliary 26'' nozzle equipped with Lunkenheimer control 
valve, the spray of kerosene or oil comes out with sufficient 
velocity to easily reach the hard-to-get-at places. 


This equipment will increase lubricant sales by selling 3 to 10 pounds 
where one or two pounds were formerly sold, and will reduce serv- 
icing time. Ask your Jobber for this 5 in 1 Compressor-Flusher 
or write direct to us for complete information. 
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Sell the Car owner on Complete Transmission and Differen- 
tial flushing and filling with new lubricant every 2000 miles. 
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where water will accumulate and 
freeze. (See Figure 2). It is a com- 
mon thing to see workmen filling the 
trench in which the air lines are 
laid, standing on the pipe while they 
are filling and as a result of their 
weight bending it down, oftentimes 














from two to four inches, tamping 
the dirt on top of this sagged line. 
When the line freezes up they can’t 
understand why it should do that, 
when a few minutes’ care on the part 
of the construction superintendent, or 
his foreman when the lines were 
being laid would prevent all of this 
trouble later on. 


The installation of air service costs 
money. It is a service that you must 
provide, so why not give it the proper 
attention, and see that your air serv- 
ice is put in first class, from the 
compressor to the air vending ma- 
chines? Don’t overlook the possibili- 
ties of this free air service. It pays 
to install plenty of air outlets, and 
attractive air dispensing machines. 
While their first cost is higher they 
will usually pay for themselves the 
first year in the amount of new busi- 
ness they will bring to any station 
where they are installed, especially if 
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a station is manned by live opera- 
tors who will take the time to get 
acquainted with motorists who stop to 
use the air service. 

A big percentage of motorists do 
not carry an air gauge and they don’t 
like to ask for the loan of one from 
the station operator. If your air 
service requires the use of a gauge, 
it will pay to have your operators 
step up promptly to motorists stop- 
ping at the air service and offer to 
inflate their tires for them, or tender 
the use of a gauge in case the opera- 
tor is busy and can not wait on the 
air customer immediately. This added 
courtesy might cost a few more 
gauges, but in the end it pays. 


Watch the condition of your air 
compressors, especially after they have 
been in service a year or more. See 
that the rings are tight, as other- 
wise the oil leaks through into the 
air tank, and the first thing you 
know you will be blowing oily air 
through your lines, which if not 
trapped or filtered, will find its way 
into your customer’s tire. Drain the 
water out of your air tank once a 
month regularly, oftener if necessary. 
Every air line should be trapped, so 
the water and oil can be drawn off, 
and this should be attended to at 
least once or twice a week. You 
will find motorists are very appre- 
ciative of better air service, and will 
go out of their way to patronize 
stations so equipped. Provide enough 
air outlets, so your customers don’t 
need to wait. If they drive by your 
station and see the air service busy, 
what happens, they just drive on to 
the next station, and the chances 
are, while they are there, fill up 
with gas and oil, and you lose the 
business, 


Most motorists today take it for 
granted, that gasoline sold at the up- 
to-date filling station is good. Please 
remember, better service, prompt and 
courteous attention, with up-to-date 
facilities count more with motorists 
today than anything else. It prompts 
them to turn in to this, or that sta- 
tion and they will drive out of their 
way several blocks to patronize cer- 
tain stations where they do render 
this better service. 

Adequate air service and_ pro- 
visions for enabling the motorists to 
inflate their tires accurately is per- 
haps the outstanding single service 


that will attract motorists, and once 
they are induced to stop, your opera- 
tors have the opportunity of making 
customers out of them. If they don’t 
stop, you don’t sell them, but once 
they stop they will probably buy, 
especially if your’ service pleases 
them. 


In concluding, let me say, that 
your free service is your best sales- 
man. You must have it. You make 
an initial investment of a consider- 
able amount of money in providing 
this free service, and you should keep 
it up in the best possible condition. 
Consider it as an investment. Make 
it pay you a profit. This does not 
apply only to the air service. I 
might at this point, throw a stone 
or or two at the rest rooms. A much 
too small percentage of them are kept 
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clean and in shape to use. Most of 
them we all know, are in terrible 
condition. Keep them clean and in- 
viting. Make your station an out- 
standing one, that motorists will go 
out of their way to patronize. Don’t 
render your free service grudgingly, 
but make your customers feel that 
you are glad to serve them, that 
you have the free service for their 
benefit, and that it is a pleasure to 
render this free service. They will 
repay you many fold for the effort 
and expense you incur for this service. 


New Supervisor at Laredo 


HOUSTON, Sept. 15.—J. F. Fouch 
has arrived at Laredo from Fort 
Worth to assume his duties as Laredo 
district deputy supervisor of the oil 
and gas division of the Railroad Com- 
mission of Texas. He succeeds Leslie 
McKay, recently promoted to be chief 
deputy supervisor at Austin, head- 
quarters of the division. 
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Installation. Maintenance and Care 


Of Gasoline Pumps 


when purchasing a_ gasoline 

pump are long life, accuracy 
and attractiveness. While the latter 
is important, yet more so are the 
other two, as without these features 
the pump would be worthless. 

The long life of a gasoline pump 
is mainly dependent upon two fac- 
tors—quality and kind of materials 
used in its manufacture—and care 
given while in use. The best policy, 
of course, is to buy pumps of high 
quality made by a reputable manu- 
facturer. With proper care such 
equipment will give years of service 
even under the heavy duties imposed 
by the busy station. 

A gasoline pump like any other 
piece of mechanical equipment re- 
quires lubrication. This is impera- 
tive if the original quality of ma- 
terials used by the manufacturer is 
to be preserved. The pump should 
be oiled regularly, using a good grade 
of lubricant. For most purposes it 
has been found a safe plan to oil 
the pump thoroughly after every 2000 
gallons or at least every week or 10 
days. 

At this time all grease cups should 
be turned down and reservoirs filled 
with oil. Gears and cog racks should 
be lubricated with a heavy oil or 
light grease, using a medium oil on 
other moving parts. On piston type 
pumps the cup around the plunger 
rod should be filled with heavy oil. 
Registering dials should be oiled oc- 
casionally using a light oil similar to 
3 in 1. Quantity stop rods should be 
oiled at various intervals using a 
medium oil. These parts require 
more frequent lubrication than others 
and usually they are readily acces- 
sible to permit quick oiling. 


T HREE things to be considered 


ROPER lubrication pays for it- 

self many times. Savings are 
made in repairs—besides minimizing 
the danger of breakdowns. In addi- 
tion, the life of the pump is mate- 
rially increased which cuts down the 
annual cost of investment. 

Accurate measurement is very im- 
portant at all times. Inaccuracy is 
detrimental—whether it be under or 
over-measurement. Pumps are_ in- 
spected at irregular intervals by the 
sealers of weights and measures and 
it behooves the filling station owner 
to see that his pumps are measuring 
correctly. 

Short measuring, while perhaps not 
intentional, may lead to trouble with 
the authorities and in any case, it 
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Mr. Gillette was born near 
Fort Wayne, Ind. He attended 
public school and later graduated 
from high school. After graduat- 
ing he secured a sales and busi- 
ness training. Upon completion 
of his school work he was em- 
ployed for some time as a travel- 
ing salesman for a mill and fac- 
tory supply house. In 1909 he be- 
came connected with S. F. Bowser 
& Co. and has been with them 
ever since. He has been doing 
service work for over 15 years— 
both on the road and at the home 
factory. This has given him a@ 
ready understanding of service 
problems, and “Bill” is always 
glad to pass his experience on to 
others. 
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usually becomes public knowledge that 
the filling station has been found 
guilty of this practice. It will be 
admitted that this is conducive neither 
to good will nor to increased busi- 
ness. 

On the other hand, over-measure- 
ment works to the disadvantage of the 
filling station. It digs into profits. 
Gasoline is bought by the gallon and 
should be sold that way. 

It is always a good plan to know 
just what your pumps are doing. 
Check them at least once daily, twice 
or more if you think it necessary, 
but at no time should the accuracy 
of the pump be checked by using or- 
dinary gallon or multiple gallon cans. 
There is a big variance in so-called 
gallon measures. 

When checking in the mornings, do 
not measure the first pump full, as 
it is apt to be short if the pump has 
stood for any length of time. The 
second or third pump full can be 


measured and the accuracy of the 
pump then certified. Use a measure 
which has been checked and endorsed 
by the department of weights and 
measures. By doing this, you will 
be protecting your interests as well 
as those of your customers. 


Good pumps, both piston type and 
visible, are provided with adjustable 
quantity stops. However, in no case 
should the seals be broken or pump 
adjusted unless absolutely necessary. 

Many times the pump is blamed for 
troubles which occur in the system 
but which in no way are attributable 
to it. Leaky pipe lines and tanks 
are more often the causes of such 
troubles. Gasoline is very hard to 
hold—it will penetrate through small 
openings through which even water 
will not flow. A simple test (ex- 
plained below) for piston type pumps 
will show whether or not there is 
a leak in the system. After comple- 
tion of the discharge stroke, a slight 
pause should be made before return- 
ing the plunger to the bottom of the 
cylinder. 


PON returning the plunger there 

should be a slight dribble from 
the nozzle. If no such dribble ap- 
pears there is a possibility of a leak 
in the union connection at base of 
pump or in the pipe line. In pumps 
equipped with a discharge sight glass 
it is very easy to detect leaks, as 
the gasoline will not show in the 
glass if there is a leak in the sys- 
tem. All new pumps are tested and 
sealed by the manufacturer and should 
measure accurately when received. 


Proper installation of tank, pipe 
lines, ete. is absolutely necessary to 
insure correct measure and is so im- 
portant that attention must be called 
to it. Special care should be used in 
placing the tank to be certain that 
it rests solidly to avoid any possible 
chance of settling or slipping, which 
would loosen or break the connec- 
tions. 

Tanks must be set level, otherwise 
the contents cannot be correctly 
gauged. The tank should never be 
placed in ground containing cinders, 
ashes, lime or salt water without 
treating the tank to resist the chemi- 
cal action of these substances. ‘The 
most satisfactory treatment is to cover 
the tank with two or three coats of 
tar, dusting the last coat with sand 
or cement while it is still soft and 
sticky. 

Good quality galvanized pipe of the 
size recommended by the manufacturer 
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should be used, care being exercised 
to see that it is clean on the inside 
and free from scale. Suction and 
vent pipes should pitch downward 
from the pump to the tank at least 
%-inch to the foot with no traps 
or air pockets. As few elbows or 
bends should be used as possible, as 
each 90-degree ell produces as much 
friction as about 30 feet of pipe. 


SWING joint made of pipe fit- 

tings should be installed in the 
line at the point where the vertical 
pipe from the tank connects into the 
horizontal suction line, to compensate 
for any movement of the tank or 
pump, which would otherwise result 
in damage to the pipe or connec- 
tions. The bottom of the tank should 
not be over 12 feet from the bottom 
of the pump—a greater distance will, 
in most cases, affect the accuracy of 
the pump. 

All vacuum producing pumps have 
a limit within which they can success- 
fully operate. The height to which 
a liquid will rise vertically in a pipe 
line is governed principally by the 
pressure of the atmosphere. Conser- 
vative tests have shown that the maxi- 
mum height to which gasoline will 
rise is about 12 feet. Should the dis- 
tance be greater than this a _ full 
charge of gasoline will not be drawn 
into the pump, resulting in short 
measurement, 


In high altitudes the maximum ver- 
tical lift is greatly reduced while 
under favorable conditions at sea level, 
the maximum vertical lift may be in 
excess of 12 feet. 


The horizontal distance from pump 
to tank should be as short as_ pos- 
sible, but if absolutely necessary can 
be increased to 150 feet or more, but 
follow closely the instructions for lay- 
ing line as previously explained. In 
exceptionally long suction lines the 
efficiency of the pump can be mate- 
rially increased by increasing the size 
of the suction pipe one or even two 
sizes. 

Special care should be used in mak- 
ing the connections. Do not use com- 
pounds on connections which will not 
resist the action of gasoline, as this 
will result in leaks which destroy 
the efficiency of the pump. All con- 
nections should be treated with a com- 
pound of litharge and glycerin to in- 
sure tightness. 


D° NOT underestimate the effect 
of a trap in the suction line 
of a piston type measuring pump. 
Traps have been found to be one of 
the most annoying causes for under 
measurement to be encountered. 
Pumps should be located in such 
position and place as to permit easy 
entrance to and exit from the filling 
station grounds. The layout of build- 
ings and location of tanks and pumps 
depends a great deal upon the size 
and shape of the grounds, location of 
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neighboring buildings, etc. Most man- 
ufacturers will be glad to make sug- 
gestions or submit plans as to ar- 
rangement of the equipment and build- 
ing when they have been made aware 
of the facts. 


The pumps should be securely fas- 
tened to relieve strain from the pipe 
line and connections. Mounting should 
be made on a concrete base or island, 
preferably from 6 to 10 inches above 
the driveway and extending at least 
12 inches from each side of the pump 
base, in order to protect the pump 
from being bumped by passing cars. 
When pumps are mounted on side- 
walk a space of at least 12 inches 
should be allowed between the curb 
and the pump. 

If a new pump should fail to meas- 
ure accurately, it is practically cer- 
tain that the trouble is in the suction 
line, caused by defective fittings, 
broken pipe or leaky connections. In 
some cases the trouble may be due 
to a leaky foot or line valve caused 
by dirt becoming lodged between the 
valve poppet and the valve seat. 


LWAYS inspect these first be- 

fore adjusting the pump. If an 
installation has been used for some 
time there is a possibility that the 
pump needs adjusting. But before 
doing this, all other parts of the 
system should be carefully examined. 
If, after trying every thing else, the 
pump is still inaccurate, then it can 
be adjusted. 

Attractive appearance is one of the 
silent salesmen that draws customers 
to the filling station. Attractiveness 
of filling station design and equipment 
is becoming recognized more and more 
as a necessity. It adds an air of 
prosperity to the station. Like any- 
thing else worth possessing, pumps 
must be looked after and conditioned 
occasionally. After a few years the 
finish of the pump will become dull, 
due to exposure to the weather. 

The finish can be restored by ap- 
plying two coats of good quality out- 
door varnish. Before doing this care 
should be used to see that the finish 
is sanded (using very fine sand 
paper) until the surface is smooth. 

Should the paint become nicked or 
peeled, it should be scraped or re- 
moved entirely, depending upon its 
condition. In either case, the pump 
should be well sanded to insure 
smoothness and two coats of enamel 


then applied. After sufficient time 
has been allowed for drying, two 
coats of outdoor varnish should be 


given it. The time required for dry- 
ing is usually specified by the paint 
manufacturer. Make it a point to 
dust off the outside of the pump daily, 
using a good furniture or automobile 
polish, keep the nickeled or brass 
parts shined. 

The glass bowls on visible pumps 
often become stained due to the 
presence of moisture or acid in the 


gasoline. This not only detracts from 
the appearance of the station but leads 
customers to believe that they are 
receiving inferior gasoline. This dis- 
coloration can be removed by cleaning 
the inside of the bowl with a good 
grade, scratchless scouring powder. 
Attractive appearance is well worth 
the slight work required to keep the 
pump in this condition. 


HEN writing or wiring a manu- 

facturer for service be sure to 
furnish sufficient information which 
will enable the service man to supply 
the necessary parts or tools. Give the 
serial number, the model number or 
any other information shown on the 
name plate. Incidentally, when paint- 
ing the pump be sure not to paint 
over the name plate. This is done 
in many cases and when service is 
necessary proper information cannot 
be given. Always be sure to explain 
in detail the nature of the trouble. 
This enables you to get quicker serv- 
ice as the service man will arrive 
prepared to make whatever repairs 
are necessary. 

Follow the directions supplied by 
the manufacturer—don’t be afraid to 
oil your pump—oil won’t hurt it. 
Protect your equipment and your 
dollarsf Take Care Of Your Pump! 


Current for Del Rio 


Pipeline Planned 


HOUSTON, Sept. 15.—Central 
Power & Light Co., it is reported 
from west Texas, will build a 46-foot 
dam on Devils river, about 20 miles 
northwest of Del Rio, to supply wa- 
ter power for a hydro-electric plant 
that will furnish current for electri- 
fving pumping stations on the Illinois 
Pipeline Co.’s line from the Yates 
field. Pecos county, to Del Rio. 

Illinois Pipeline Co. now has 25 
miles of its line laid and buried north- 
west of Del Rio. It is 140 miles in 
length and the work of completing it 
is expected to be finished next month. 
A parallel 10-inch line from Yates 
field to Del Rio is reported to be 
under consideration. 

Three of the company’s 80,000 bar- 
rel steel storage tanks have _ been 
completed at the Del Rio tank farm 
and work is going ahead on seven 
more. The present building program 
ealls for a total of 25 tanks, or steel 
storage room of 2,000.000 barrels. It 
is also reported the Illinois, which is 
a companion corporation to Mid- 
Kansas Oil & Gas Co. (subsidiary of 
Ohio Oil Co.) has made a conditional 
contract for the possible construction 
of an additional 2,000,000 barrels of 
steel storage room. 


TULSA—A. W. Duston, manager of 
the land department, Independent Oil 
& Gas Co., has resigned to enter 
private geological practice. He will 
open offices in Tulsa. ? 
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We have written a good many letters during the life of our business and we have grown mighty wl 

particular. Perhaps you have found, as we have, that although a letter is an inanimate thing - 

of paper and ink, it can be made by study and subtlety of wording to breathe the personality it 
of the sender and his genuinely human desires—but it is beguiling—unless you are careful it 

may frown when you want it to smile—and that is just a point of this frank discussion with a0 

our customers. ot 

We deal with you very often at long range. We are doing our utmost to please you always. If oil 

we could step right out of our office into yours, we could say ‘‘Hello Bill’? with a sincere ring uc 

in our voice and a friendly smile, but convention decrees when we write you to say ‘‘Dear Sir’’; to 

and that goes for friends and strangers; or when we wire, you are not even saluted. of 

Please accept our assurance that the Imperial Oil Marketing Company is a human organization fo! 

and invites you to come to it without reserve. tre 

SPECIFICATIONS i 

60/62 gravity W.W.D.T. better than U.S. Motor Specifi- wi 


cations gasoline 

58/60 gravity W.W.D.T. better than U.S. Motor Specifi- 
cations gasoline 

55/57 ss ii special Anti-knock cracked gasoline on 





Motor specifications — 25 Benzol equivalent Tu) 
Color guaranteed 21 or better at destination 00 
42/44 oe W.W.D.T. Kerosene 
ash 130-150 Cleveland open cup 
Five 155-175 — E.P. under 600 
38/40 gravity clean light straw furnace distillate 
Flash 150-175 Cleveland open cup — Fire 170-195 
rm fy teh Sulphur-under 
Odor-sweet (acid treated) 
28/30 a d straw gas oi 
Flash=225-235 Cleveland open cup — Fire—243-255 
Sulphur-under 2% 
Cold test—below zero — Odor-—sweet oO 
14/18 gravity refinery fuel oil, under 225 visc. Furol B 
18/20 gravity Smackover crude oil O 
Road Oils — Petroleum Coke B 
N 
Se 
IMPERIAL REFINING CO. KETTLE CREEK REFINING CO. ; 
T 
ARDMORE.OKLA. ELDORADO, ARKANSAS : 
All sales handled through owr own sales division, : 
IMPERIAL OIL MARKETING CO | 
° . 
ATLAS LIFE BUILDING N 
TULSA.,.OKLAHOMA L 
T 
G 
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Magnolia's Price Advance Not Reflective 
Of General Betterment of Outlook 


TULSA, Sept. 17 


ITTLE RIVER, proration, cur- 
L tailment, conferences, all yielded 
place in public interest the past 
week to the Magnolia Petroleum Co., 
which hauled off on Sept. 14 without 
statements before or after the fact 
and increased its price on Mid-Conti- 
nent and north Texas crude to parity 
with the other principal purchasers. 
Thereby, it wiped out a 15-cent dif- 
ferential maintained since May 5. 
The latest advance, beginning at the 
grade 30-30.9°, agrees with schedules 
of the Prairie, Carter, Sinclair and 
other large buyers. Below that point, 
the Magnolia posts one price, $1.05. 

There would be no point in hailing 
this action as a turn in the situation 
and nobody was inclined so to do. It 
so happens that Magnolia needs more 
light oil than it is getting or was 
able to get at the lower prices. It 
took the action appropriate to get 
what it wants and if it shouldn’t suc- 
ceed, it would not hesitate to raise 
it some more. 

This observation is based upon the 
outstanding fact that the Magnolia 
does just as it jolly well pleases at 
all times. If it is getting too much 
oil, or if its price for refinery prod- 
ucts is running too low with respect 
to its raw material, it cuts the price 
of the latter, no matter what other 
folks think about it. There was illus- 
tration of that last spring. Now, in 
a world full of bear stories, it climbs 
back up the price scale and perches 
with the rest of them. 

Last April, when the Magnolia was 
on the bear side of the market, its 
runs in Oklahoma totaled about 48,- 
000 barrels. This figure increased 


By Laurence E. Smith 


N. P. N. STAFF WRITER 


during May, June and July, averag- 
ing during the latter month 59,000 
barrels daily. In August, runs in 
Oklahoma were 57,000 barrels, but 
the company’s refinery requirements 
were such that it drew on stored oil 
in Oklahoma to the extent of 3,000 
barrels daily. This was the first 
time it had made withdrawals since 
February. 

On various dates, beginning with 
June, the Magnolia’s production and 
runs in the Seminole district were as 
follows: 


Pro- 
Date duction Runs 
Ae 17,000 22,000 
amUMNL Gh NORM ices ci sie cccctucanes 21,000 23,000 
RRNA Che Oe scan sexsseuccccacetnas 25,000 32,000 
A) ae || eee 22,000 29.000 
RANE EE coscesuccesacsnsxcacee 17,000 25,000 
SUNN CIE os sncacucesevecceaive 18,000 25,000 
GURNEE GRD ccc ssecscrncniesccoate 18,000 26,000 
DT" Sl, Een ere eee 21,000 24,000 
a : 34,000 31,000 
PO oF kiccicsriniiee 29,000 42,000 
Pee: ISP cen 29,000 44,000 
PER I sas scactecvevessunaes 20,000 24,000 
IG. (BP icascrescicesnnceind 23,000 32,000 
SIG NiCd RM? cov csartacicctcwnrasas 21,000 34,000 


Magnolia has pipe line capacity of 
around 50,000 barrels daily out of 
the Seminole district; it has stored 
oil in the field of around one million 
barrels. Its own properties in the 
district are developed and except for 
new discoveries, it can hope for no 
increase in its own oil. At the time of 
the price advance it was connected to 
its own properties and to those of 
the Atlantic Oil Producing Co. in the 
Seminole district. 


There was a persistent report the 


Drilling Operations in Oklahoma, Kansas and Texas, 
Week ended Sept. 17, 1927 


September 17 





Week Ended—————-September 10 


Loc. Rigs Drg. S.D. Total Loc. Rigs Drg. S.D. Total 











OKLAHOMA 
IEEE 2 oo. oy Sam atonal ee ; 2 10 9 21 : 5 8 ) 22 
PRONE, oo ca oie ri pedecewe : 8 6 12 4 30 4 3 17 5 29 
Bristow-Cushing................ 2 3 34 7 46 1 3 39 7 50 
North ORIGhOMA: 0.2000 csecencs 8 10 49 48 115 8 8 64 44 124 
South Oklahoma................ 10 16 112 45 183 13 20 115 36 184 
MMM Sia otra n.cb-< 2s cals Sntores y 34 14 50 ; 8 30) 11 49 
Okmulgee-Bristow.............. 9 37 59 19 124 7 41 63 19 130 
( (1 OCT SEP er rer eae eee avs 5 2 ( ae No Report 
eS) 0) a re 26 29 510 39s «604 26 35 539 42 642 
Total Oklahoma. ....4.5..085. 63 105 825 187 1,180 59 123 875 173 1,230 
De 6h ¥ Wie e016, 6 o!¥-0:00 0 sere 26 56 =—-:120 68 270 26 56 120 68 270 
TEXAS 
UNS SA eee ree me 109 198 130 437 ; 114 183 129 426 
NE non « «ware ciiovee & eela'® ia te No Report No Report 
IED, 30's ack aace va naaeree ae : 78 99 103 280 73 110 101 284 
We MMONEBD ois. 00sec cies wiesoeus a 34 86 33,153 ns 37 95 33, «165 
ES re Serene rere re 102 166 97 365 ne 110 175 92 377 
RE clam oc whic eguca coeueeen a 1 25 19 45 = 1 25 19 45 
EAs 6 dcav-s.0vocuwcnenes a, 324 574 382 1,280 i 335 588 374 1,297 
GREND TOTAL ss écccccces re 89 485 1,519 637 2,730 85 514 1,583 615 2,797 
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past week that the Magnolia had 
contracted to sell a million barrels of 
crude to somebody. That would have 
a bearing on its action, if true. Other- 
wise, the explanation for the price 
raise must rest upon the fact of 
withdrawal from storage and its desire 
to keep from tapping stocks that were 
accumulated at higher prices than the 
present. 


Little River continued to claim prin- 
cipal field interest over the week. 
The Seminole district as a whole ended 
the week with production just what 
it was the week before, although 36 
producing wells were added. Bowlegs 
fell 10,000 barrels and gained 10 
wells; Little River had two more 
wells but, due to pinching-in, was 
held to 13,000 barrels the same as at 
the end of the previous week; Earls- 
boro was up 13,000 barrels, with 21 
new wells; Seminole proper fell 2,000 
barrels and had one less producing 
well; Searight stood still on production 
with four new wells. 


Little River continues to be a 
mystery. It promises to be as er- 
ratic as was Earlsboro in its most 
erratic days. The latest well to dis- 
play temperament is the No. 6 Nitey 
of the Blackwell Oil & Gas Co., in 
the SWe NE SE of 35-8-6, the farth- 
est north producing well. It was a 
big well, making 4,590 barrels on Sept. 
11 but on Sept. 16 had fallen to 1,880 
barrels. It was flowing wide open. 


Wells will start coming in in 
bunches within the next 30 to 40 
days. There are a total of 109 opera- 
tions in the district, including the 
completed wells. The ones farthest 
along are: Blackwell Oil & Gas Co.’s 
No. 3 Nitey, drilling at 4,015 feet; 
same company’s No. 4 Nitey, cement- 
ing 8-inch at 3668 feet; same com- 
pany’s No. 5 Nitey, cementing 8-inch 
at 3,640 feet; Gypsy Oil Co.’s No. 1 
Wilkie, SE NE SW 35-8-6, cementing 
8-inch at 3815 feet; Producers & Re- 
finers No. 1 Dungan, SE NW SE 35- 
8-6, drilling at 3895 feet; Gypsy Oil 
Co.’s No. 1 Campbell, SW NW SE 
36-8-6, cementing 8-inch at 3665 feet; 
Mid-Continent Petroleum Corp.’s No. 
3 Wadsworth, NW SW SW _ 36-8-6, 
cementing 8-inch at 3884 feet; Su- 
perior Oil Corp.’s No. 1 Wadsworth, 
NW SE NE 1-7-6 cementing 8-inch at 
3770 feet; Tidal Oil Co.’s No. 1 
Jackson, SE NE NW 1-7-6, cement- 
ing 8-inch at 3800 feet; Barnsdall Oil 
Co.’s No. 1 Davis, SE NW 2-7-6, 
cemented and drilling at 3922 feet; 
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Seminole District Production by Companies and Leases, September 16 and September 9, 1927 









































Sept. 16th Sept. 9th. | Sept. 16th Sept. 9th. 
No. No. No. No. 
Company Farm S.T.R. Wells Prod. Wells Prod. Company Farm S.T.R. Wells Prod. Wells Prod. 
BOWLEGS EARLSBORO 
Amerada...... Rascoe 15- 8-6 8 6,905 8 6,770 Amerada...........Anderson 15- 8-5 + 3,415 + 3,630 Co 
a a ee Baker 1- 8-6 4 2,034 4 2,483 POETR GE is ison so Cowden 4. 9-5 4 1,780 4 2,345 M: 
RAO so 5 6-0 Sas Fleet 23- 8-6 + 1,689 4 1,919 | RANOTAOE. 5 6c oe 62 Rodgers 3- 9-5 2 6,490 2 7,500 
Attantic.....6 6.060% Grayson 12- 8-6 1 2,289 1 2,385 | —_ -—_————_ — 
Atlantic. ...:..\......+As Jones 16- 8-6 3 220 4 115 Total Amerada... 10 11,685 10 13,475 Pu 
AGIAREIC. 5 2 cece nas C. Jones 9- 8-6 4 1,823 1 2,520 Barnsgall... ..00ccss< Bruner 10- 9-5 1 0 1 28 Cu 
— Barnidall <6 .0<04« Brown 10- 9-5 2 4,029 1 4,464 Ke 
Total Atlantic.... 16 8,055 14 9,422 Barnsegall. sis. 6 ss C. Cudjo 1l- 9-5 1 28 1 31 Tr: 
Barnsdall.......... McNac 28- 8-6 l 55 1 50 |  Barnsdall. ..<..<... D. Davis ti. 9:5 2 2,154 v 2,948 Tit 
Barnedall... <2 «<< Murrow 1l- 8-6 + 2,116 4 2.272 Bernsdall... ....«<.sde Davis 11- 9-5 2 232 2 250 Ba 
—_ —— —_ - Barnedall..........M. Davis 11- 9-5 3 2,154 a 2,150 Ha 
Total Barnsdall.. 5 2.A73 5 y a i We a | Gibson 9- 9-5 6 7,030 6 8,238 Te 
se ee TE ry Bowlegs 15. 8-6 3 2,625 3 2,987 Barnsdall.......... Hearn 15- 9-5 1 18 1 0 Pio 
ee eRe Harjoche 15- 8-6 6 2,295 6 2,585 BSrheGAll ...< 6. 6 6s.0s Hooly 4- 9-5 1 0 1 0 Wo 
in eae» Hilly 23- 9-6 1 1,615 1 1,690 Barnecall. ... 6.0.05: Ingram 4- 9-5 l 863 1 272 Tik 
Be ciekiskwesoe McGeisey 15- 8-6 1 0 1 Q LS? P| aera Pack 10- 9-5 4 1,443 4 2,503 
ee ee Walker 15- 8-6 2 1,035 2 1,040 Barieetall .. <6 66s Peter 10- 9-5 4 798 3 728 ? 
Carter... ...... . Wise 23- 8-6 10 9,090 10 9,845 ATHOGAl!.. 605250002 Sebolka 15- 9-5 1 2,960 1 2,813 Sin 
ee oe neers Barnsdall.......... Sango 2- 9-5 1 135° 1 154 Kn 
Total Carter..... 23 16,660 23 18,147 Barntdall. . ....0<<. Smith 15- 9-5 1 9 1 2 
ST . Lacey 15- 8-6 6 1,547 6 1,722 DMTUSGON 6 kun c dso Sullivan 1- 9-5 4 2,063 4 2,037 Da 
ek TS ree Wise 23- 8-6 2 2,119 1 2,235 Barnsaall ...6.ss«is< Watsutke 12- 9-5 2 2,115 2 2,075 
Total Empire .... 8 3,666 7 3,957 Total Barnsdall... 37 26,031 35 28,693 Nol 
mere 2 Bowlegs 22- 8-6 1 645 1 737 COStES. 6 ou cince eaten Payne 12- 9-5 2 1,670 2 1,775 Ma 
OS ee Brown 33- 8-6 1 102 1 90 WME cies tas Sango 2- 9-5 2 560 1 180 Car 
SOU ai 28 sw sane Cumsey 8- 8-6 3 855 3 775 — - — Car 
MNS. ac oats Gs esi Grayson 13- 8-6 1 1,512 1 1,812 Total Carter. ....... 4 2,230 3 1,955 Car 
Gypsy .. Walker 15- 8-6 8 3°852 8 3,765 Continental. ........ Spencer 12- 9-5 2 5,300 2 S715 
ee re . Wise 23- 8-6 2 167 2 185 Crosbie... si... .<0kryent 9- 9-5 2 23532 2 1,643 
—_—- —— — ————- MOMENTO 6 6 5s -c ace eo Edmundson 3- 9-5 2 2,453 1 3,136 Har 
Total Gypsy..... 16 7,1 33 16 7,364 Oe ed Bruner 10- 9-5 3 7,140 y 5,585 Haz 
Indepe nde nt et al. ..Coker 21- 8-6 1 60 1 485 Grayvee Carter 1-9-5 4 3,665 4 4,017 Bla 
ee oe i ee _.. Barnett 24- 8-6 2 1,296 2 1,415 BE ys sccoe' sie) vice ee arl 16- 9-5 1 0 1 0 
ie 2 .e .. Billington 22- 8-6 3 1,216 2 947 RNIN «5 as.o' athe wore ‘ee Patend 9. 9-5 2 17 2 0 Bu- 
ae c O. . Bowlegs 22- 8-6 8 3,303 7 3,843 COWEN o nc5o cd came Noble 12- 9-5 1 1,505 1 1,845 
i es ae ©: . Davis 13- 8-6 3 1,861 3 1,980 RIND asso :de.s alee Peter 10- 9-5 4 1,725 + 1,765 
hy oe es Tay 13. 8-6 2 1, 555 l 1,592 SV D8F ocd ec aes eetRe 16- 9-5 4 ee 4+ 995 Ma; 
: Tt ©. Goforth 15- 8-6 10 3,049 10 3,965 SY DEY oo. 6isis-s cs'sa no a trele 17- 9-5 1 0 1 10 
hg at Os See .. Livingston 15- 8-6 11 10,268 12 10,680 — —_  - . 
ae A: Seer PTS 11- 8-6 1 500 1 499 Total Gypsy..... 20 14,769 19 14,232 Rox 
ks we Ie ee Walker 15- 8-6 8 3,058 8 3.711 Independent........ Bruner 10- 9-5 3 408 1 38 
ee ee Ee ..Wilmont 15- 8-6 4 2,658 4 3,056 Independent........Gaines 11- 9-5 2 10,130 1 2,060 Wil: 
Ae ee a . Work 24- 8-6 1 597 1 914 Independent.......Knappen 8- 9-5 3 1,665 3 680 ial 
ee ee eh . Youngblood 24- 8-6 4 823 4 947 Independent. ......O’ Dell 4- 9-5 4 4,480 4 6,410 ‘ 
—_ —_——_- — —— Independent....... Sullivan 10- 9-5 4 6,560 3 2,720 
Total £. T.-1.:0::.. 57 30,184 55 33, 499 — - — Kiss 
McCullouch........ Bowlers 22- 8-6 3 300 3 560 Total Independent 16 23,243 812 2; 848 Mid 
Mid-Continent..... Baker 10- 8-6 + 4,744 + 4,817 Interocean......... Payne 12- 9-5 1 80 1 188 Rive 
Mid-Continent..... Bowlegs 22- 8-6 1 1,010 1 1,040 Wha@nGlia.< 60k ewes Bryant 9- 9-5 4 1,138 4 1,890 
Mid-Continent. ....Hutke 24- 8-6 1 2 1 5 MIGEDOUA 0566505. 000 00 Cowden 4- 9-5 2 472 0 0 
—_ ——_—- — —— PARRRHONA. «6 s/6:6-5:5 . dmundson 3. 9-5 2 1,330 2 2,093 Shel 
Total Mid-Continent 6 5,756 6 5,862 Magnolia..........Holmsley 1l- 9-5 5 8,243 6 9,061 Fag! 
Minnehoma. . Bowlegs 15- 8-6 4 2,033 4 2,455 Magnolia..........Ingram 10- 9-5 1 4 1 37 Mis: 
Prairie ..Gahagan 23- 8-6 3 2,130 3 2,425 DAAGNONA. 6 s.46500:< ena 10- 9-5 3 65 2 184 
Prairie..... . Harber 10- 8-6 7 4,485 7 4,460 Magnolia..........Seay 12- 9-5 + 2,361 + 2,484 Win 
Prairie............. Templeton 12- 8-6 1 3,185 1 3,040 Magnolia. ........ -Simpson 10- 9-5 4 79 y 0 Phill 
Prairie... occ s 6s cave Whitney 335 £5 4 440 4 888 Magnolia..........§ Sparks 1l- 9-5 6 5,201 6 5,244 Knu 
Total Prairie. 15 10,240 15 10,813 Total Magnolia. ats 31 18,932 28 20,993 Hes 
Pure Reed 14- 8-6 16 11,060 14 10,847 Mid-Continent. . McCumber 9. 9-5 6 3,195 5 2,635 Supe 
Pure .. Strother-E 16- 8-6 1 10 1 15 Mid-Kansas........Anderson 14- 9-5 1 0 l 0 P 
Pure .Strother-D 14- 8-6 2 1,213 ] 1,231 gC re aero Dunnaway 15- 9-5 1 32 l 30 
Pure Strother-F 10- 8-6 1 631 l 652 lg 5 re Graham 9. 9.5 6 1,497 6 1,630 Supe 
Total Pure ‘ 20 12,904 17 12,745 Total et: ate 7 1,529 yj 1,660 
Roxana et al. - Taylor 16- 8-6 6 2,427 = 5 37213 Prairie. .... Baker 24- 9-5 1 50 50 Hom 
Shaffer Lacey 14- 8-6 3 813 3 1,032 ROEM sacs si ee oare Davis 13- 9-5 3 2,425 3 1,425 Ram 
Sinclair Adam 22- 8-6 1 0 ] 0 PR OREIG bose o/s 5 awivrere C. Graham 3- 9-5 2 5,600 2 5,960 Ram 
Sinclair. 3owlegs 22- 8-6 ] 20 l 0 | ROROUR: =o Skloda Meson O. Graham 10- 9-5 4 8,205 4 8,945 Ame! 
ee Cumsey 10- 8-6 l 936 2 876 Prairie... ..Stidham l1l- 9-5 re) 16,005 7 9,505 
Sinclair Ellen 1l- 8-6 3 1,665 3 1,680 - . —_—— 
Sinclair Harjo 14- 8-6 3 oss 3 23475 Total Prairie 19 32,285 ««17~——«25,885 Magi 
Sinclair Jones S 846 4 7,875 4 7.570 Roxana .. Hearn 13- 9-5 l 45 1 0 Barn 
Sinclair Taylor 10- 8-6 4 4,073 3 4,075 Roxana. .. Spencer 12- 9-5 2 4,280 ie 3,930 Philn 
Sinclair Walker 22- 8-6 4 2,510 4 2,790 ued Gyps 
— - - nae Total Roxana 3 4,325 3 3,930 Magi 
Total Sinclair..... 21 19.614 21 19,466 ee Sere ree Foreman 1 0 | 0 Magr 
Tex: AS meee Reed 14- 8-6 7 6,850 7 7,425 IGEN. wavalceSoieee Hollins 3 3.410 1 2,300 Magr 
Tidal eee Harjoche 10- 8-6 3 465 4 27515 é Eezicts Shaff 
Twin State. .....0... Jones 1l- 8-6 l 2,120 1 2,185 Total Sinclair..... 4 3,410 2 2,300 Shaff 
air en z > gage Ges ons caer ee Spencer 12- 9-5 Zz 4,479 1 2,807 
TOTAL BOWLEGS 225 140,368 215 150,247 BRIE 08s occ eae Anderson 2- 9-5 1 165 0 0) 
LE RIVE - eccancbites ent ae Brown 10- 9-5 3 35 3 181 aroul 
LITTLE TER TERE. is 5: . Rodgers 5- 9-5 1 7,050 1 7,165 
ie a MCMOS s 5.5 c0 oS ia’eecates Wilmont 10- 9-5 1 247 1 206 fourt 
Amerada.... ..Nitey 2- 7-6 1 100 ] 405 : = ae well 
Blackwell. ....cc.0e Nitey 35- 8-6 3 3,895 3 2,357 | Totaltiecen:|. 2 7 i35 ; 7679 a 
I. T. 1. O. . Dungan 35- 8-6 1 984 l 942 | Tidal.. ..... Watkins 9- 9-5 4 1'540 4 2°75 pany 
& & aoe House W. E. 1-7-6 1 1,185 1 1,200 | ‘Twin State..... Barker 12-955 1 27150 1 2°895 drilli 
Se 4 eae House M.A. 1-7-6 1 1,209 1 1,188 | Twin State ‘Hearn 2-9 -§ 1 ous CO 2580 
Le EO . Jackson ee ] 1,189 1 Sst tite Seren Md Ok a toe om" ‘ : sie to b 
A ae a ae Nitey 2- 7-6 y 2,362 1 1,253 Total Twin $ : , e a ete 
ey sD Reed l- 7-6 1 1,162 1 2°459 | Total Twin State 2 4,465 2 5,479 the | 
- TOTAL EARLSBORO 187 169,860 166 56,95 off 
Total I. T. 1-O:.. ; 7 8,091 6 9,995 | TOTAL SEARIGHT 55 31,140 51 3:11,490 police 
Mid-Co oniee nt . Wadsworth 36- 8-¢ 2 1,360 1 475 | TOTAL SEMINOLE PROPER 319 = 73,106 320 = 75,339 depe! 
oe x ; ' vnc os =" GRAND TOTAL SEMINOLE DISTRIC1 799 427,920 763 427,266 requi 
TOTAL LITTLE RIVER 13° 13,446 IL 13,233 | Average Per Well. occ. cic icieSeeleaus 000.00 A 
n 
, ; ; ; ; } gener 
Twin State Oil Co.’s No. 1 Hyde, of the Little River field by about five of oil and was looked upon as the porta 
SE NE SW 2-7-6, cemented 8-inch miles is an_ interesting situation. discovery well of another pool. The ritor: 
P . , 7 ras T . . 
at 8910 feet; Twin State’s No. . Hyde, Barnsdall Oil Co.’s No. 1 Hotulka, in company was not hurried by lease ob- pari. 
endl SW of 2-7-6, cemented 8-inch at the SE NW SE of 22-7-6 has been ligations, hence held it back. The In- Laws 
3862 feet. shut down on top of the Viola lime dependent Oil & Gas Co. is now drill- south 
Off southwest of the discovery well since May. It had a good showing ing in the SW NW NW of 23-7-6, at a hol 
oe wil 
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Completions in Oklahoma and Kansas, Week Ended September 17, 1927 


OKLAHOMA 
Caddo County 


Well 
Company No. Location 
Magnolia........ 1 SEc NW 1-5-10 W 
Creek County: 
Satie tude care 6 NWce SE NE 30-14-8 
oe Puaes 6 SWc SE NE SE 13-17-10 
Kennedy etal.... 1 SWc SE SE 
EROIMCON Ce yc vcs 2 NEc SE SW 14-17-8 
"TIBDONE 6.5 cdacs.0 00% 1 NWe SE SE 21-15-8 
Barnsdall. 1 NEc NW NW 20-18-9 
Haddock et al. 1 NWceNE SE 8-17-9 
i 2 ree 2 CSL SE SW 13-17-10 
1 eee 1 CNL SW NE 21-17-10 
Wolfe. 1 SWc SE NE 6-16-9 
Le 37 CWLEX SE NW 30-15-9 
Garfield County 
Simelaiv....... 02. 75 NEc SW NE 13-22-4 W 
MONEY basa cans obs 4 CSL SW NE 26-22-4 W 
Garvin County 
RRL Srat oat hae 1 CSLN¥ NE 22-1-1-E 
Grady County 
Noble et al....... 1 NWe 24-5-8-W 
Magnolia........ 6 SWcNW SE 23-5-8 W 
CGeetees.. ccdarteeas 1 SEc 6-3-5 W 
op SS a 4 NEc NE sk 21-3-5 W 
oe See rer 1 SWc NW 22-3-5 W 


Kay County 


Harris-Hahn...... 1 SEc NE 17-29-1E 





Fiazel et al....... 2 SEc SW 21-27-1 E 
Blackwell........ 1 CSE SE 6-26-1 E 
Kingfisher County 
Bu-Vi-Bar....... 1 SWe SE SW 16-19-5 W 
Lincoln County 
MGSNOHS. «00600 2 NEc SW NW 7-15-4 
Logan County 
MONGURs 650665 k%s 1 SWc NE SE 30-19-4 
Muskogee County 
Wilson et al...... 6 CSE SE 34-16-15 
5 REG ee 2 NWcNE SE 32-15-15 
Okfuskee County 
1 Ie 1 SEc NW SE 18-12-11 
MO-CORG sc. scac & SWc SE 13-12-6 
Riverland........ 2 SEc SW SW 19-11-11 
Okmulgee County 
Sheldon et al..... 1 CSW SE 15-13-12 
Eagle Picher..... 4 CWLNE SE 34-12-12 
eS eee 2 CWLSW NE 10-15-14 
Osage County 
ee 1 NWece 17-29-11 
boos rene aries oes 1 SWc NW SE 17-27-6 
eee 12. CSL SE 35-27-11 
Paw Seite Sie sin oat 43 SEc SW 34-26-9 
i ie ae 371 SWc SE SE 20-23-8 
DOPOIOR. 695 5c CSL N¥% NW 20-23-10 
Pawnee County 
SUBOTIO’ 26.6665 1 SEc NW NE 20-21-7 E 
Pontotoc County 
Homaokla........ 1 SEc NE SE 16-5-8 E 
TS ae SEc NW SW 17-5-8 
MOMMIES. .6ccccccs J NEc SW 20-5-8 
American........ 1 SWc SE 28-5-6 E 
Pottawatomie County 
Maenolia........ | NWc NE 30-7-4 
Barnsdall........ 1 SEc NW SE 4-9-5 E 
Philmack et al.... 2 NEc SE 8-9-5 
EWE: eke hoc as 3 SEc NW 16-9-5 
Magnolia........ 1 SEc NE SW 4-9-5 E 
Magnolia........ 3 NEc SE NW 9-9-5 E 
Magnolia........ 1 NEc SW 11-7-4 
SL 2a 2 NWc SW 19-7-4 
a ere 1 NEc SE 24-7-3 


around 2,000 feet. This is about three- 
fourths of a mile from the Barnsdall 
well. An executive of the latter com- 
pany said they had no intention of 
drilling in their well unless compelled 
to by other operations. Presumably, 
the Independent’s test is far enough 
off so that it will not affect the 
policy of the Barnsdall, but if the In- 
dependent should get a well it would 
require offsetting by others. 

Another of the many wildcats in the 
general Seminole district that were im- 
portant in their bearing on the ter- 
ritory has fallen by the wayside. 
Amerada Petroleum Corp.’s No. 1 
Lawson, SE NW 2-7-5, three miles 
southeast of the town of Maud, has 
a hole full of water at 4758 feet and 
will be plugged. 


September 21, 1927 





Well 
Init. ee No. 
Depth i. ee eee 4 
2087-2097 20 Barnedali, d 
Carter. 3 
Carter..... 2 
3532-3541 80 Carter... 3 
2361-2372 2M Carter...... 3 
2419-2439 180 Magnolia. 1 
T.D. 3245 OWD Dry Sinclair. . 1 
3296 Dry Barnsdall. 2 
T.D. 3320 ad Sinclair...... 2 
T.D. 3320 Dry Carter... .... a 
T.D. 2124 OWD Dry Blackwell. 1 
T.D. 2996 Dry Blackwell. 2 
‘F.R 3420 Dry | eS) Ge 1 
T.D. 3704 Dry DS ae 4 
Shaffer Be ace a 10 
T.D. 845 3M pearl 
1750-1760 85 Amerada......... 2 
Magnolia. . sate. 
T.D. 3040 Dey ee, ee 1 
F Gypsy..... 1 
Gypey...... 4 
‘FE. 2227 Dry Independent... 2 
T.D. 2300 29M Independent. 4 
1965-1983 200 Sinclair. ... 1 
1692-1713 550 Prairie. 3 
1701-1707 80 Prairie..... 3 
| iy oS 1 
2525 Dry Barnsdall . 1 
T.D. 440 Dry Barnsdall. 2 
Gypsy.. 6 
T.D. 6210 Dry eee 6 
iypsy.. 1 
Gypsy. 1 
3388-3392 75 Texas 8 
Empire 1 
5917-5985 2880 — 
1062-1095 1M Magnolia 4 
T.D. 2565 Dry 
Butler l 
T.D. 3640 Dry 
T.D. 4708 Dry 
3643-3652 OWD 1720 
‘fe 2 
2872-2882 OWD 91 Roth-Faurot. 1 
1865-1953 2M Roth-Faurot. 1 
986-992 20 Pyle et al.. 1 
1081-1110 8 Davis et al ] 
2905-2968 75 Bisagno et al 1 
972-1049 10 | Roxana 7 
1694-1766 314M | Diasby et ai 5 
1250-1255 134M Empire. 2 
T.D. 2340 Dry 5 ~ 
2515-2524 2M Transcontinental 10 
2477-2487 237 Marland 1 
2331-2333 50M 
2446-2512 710 | 
T.D. 3300 Dry Marland ; l 
T.D. 4273 Dry Moore et al 1 
T.D. 4306 Dry | Homa-Wood I 
T.D. 4411 Dry | Noble et al. 1 
T.D. 4377 OWD Dry | Ramsey et al.. l 
T.D. 4463 24 Roxana Pet. l 
4294-4352 274 | Roxana 1 
3838-3870 210 Roxana. 1 
3794-3924 65 } Ct 1 
3880-3993 30 | bo Bw Be Ghsvccscwou 2 


In Logan county, where a number 
of tests were started after the Rox- 
ana Petroleum Corp. drilled into the 
big pay on June 29 its No. 1 McCully, 
another “discovery” of oil turned at- 
tention to the region. The Healdton 
Oil & Gas Co., in the NW SE of 16-18- 
4W, completed a gas well in May 
estimated at 16,250,000 feet with rock 
pressure of 1,400 pounds. The well 
was shut in. Last week it was 
opened to blow off and sprayed about 
30 barrels of oil. The Roxana’s well 
is in the SW NE SE of 30-19-4W. 
They are about five miles apart, the 
Roxana’s well being the northern one. 
There is no similarity of producing 
formation, as the Blackwell’s pay was 
in a sand at 3993-4004 feet while the 
Roxana’s well had the Wilcox sand at 


Seminole County 


Init 
Location Depth Prod 
NWc NE SW 3-9-6 4457-4485 105 
SEc SW SW 14-9-6 4540-4616 OWD~ 150 
NEc SW SE 34-9-6 4194-4250 60 
NEc SE SW 34-9-6 4252-4280 40 
SEc NE SE 34-9-6 4070-4095 55 
NWc SW SW 35-9-6 4307-4350 10 
NWc NE NW 2-8-6 4150-4214 157 
SWc NE 10-8-6 4160-4187 840 
NWc SW SW 11-8-6 4200-4235 690 
SEc NW SW 11-8-6 4140-4182 800 
SEc SW 15-8-6 4223-4323 1435 
SEc 35-8-6 4229-4232 4664 
SWc SE SE 35-8-6 4177-4195 3792 
SEc SW SE 35-8-6 4220-4221 4266 
SWce NE NW 32-8-8 4175-4187 50 
NEc SE SW NW 32-8-8 4195-4205 237 
SWe NW NW 1-7-6 4148-4151 4837 
SWc SE SE 3-9-5 4237-4265 4665 
SEc 3-9-5 4256-4280 4700 
SEc SW SW 3-9-5 4250-4261 3136 
NEc SE SE 10-9-5 4337-4349 1920 
NWce NE 10-9-5 4255-4278 4080 
NEc SW SW 10-9-5 4412-4415 1095 
NWce SE NE 10-9-5 4338-4340 2892 
SEc NE 10-9-5 3570-3597 OWD 40 
SWc NE NW 12-9-5 4210-4238 2905 
NEc NW NW 10-9-5 4260-4267 9600 
NWc SE NE 23-8-6 4336-4357 1170 
SWc NW NW 1-7-6 4147-4149 7026 
SWc 10-9-5 T.D. 4435 Dry 
SEc NW SE 10-9-5 T.D. 1590 Dry 
SWc SE NW 15-9-5 T.D. 1745 Dry 
NWce SE NW 15-9-5 T.D. 4375 Dry 
SEc NW SE 34-9-6 T.D. 4436 Dry 
SEc NW pak 35-9-6 T.D. 4100 Dry 
SWc SE SE 21-9-7 T.D. 3384 Dry 
SEc SW SE 21-9-7 T.D. 3614 OWD Dry 
SWc NW NE 14-8-6 T.D. 4444 Dry 
NWc SE NW 23-8-6 T.D. 4483 Dry 
SWc NW NE 21-8-7 T.D. 4382 Dry 
Stephens County 
SWe NE NE 24-1-9 W T.D. 2170 Dry 
Tulsa County 
NWce SE SE 32-17-14 1410-1420 1M 
KANSAS 
Cowley County 
SEc NW SE 21-31-4 E 2387-2417 140 
Lot 4 Blk 28 2345-2359 75 
Blk 14 T.D. 2364 OWD 15 
SEc NW 15-35-4 E T.D. 1870 Dry 
Greenwood County 
SWc NW NW 12-22-12 7. E& 2275 Dry 
SEc NE 9-25-13 E T.D. 1620 Dry 
SWc SE. 14-22-11 1852-1896 50 
NEc SE SW 25-22-12 1625-1288 50 
NEc NW NE 25-22-12 1666-1734 600 
Lyon County 
SWce NW NW 31-21-10 T.D. 2304 Dry 
Reno County 
SEc NW 4-26-4 W T.D. 4348 Dry 
Sedgwick County 
SWc NW SW 5-28-1 W T.D. 3910 Dry 
Sumner County—Oxford 
L. 7-Blk 72 2145-2213 Dry 
SEc NE 15-34-1 F T.D. 4185 Dry 
Lot 7-Blk 33 2104-2153 300 
Lot 7 Blk 87 2018-3117 400 
Blk 87 2020-2116 300 
Blk 88 2012-2112 200 
Tract 3 14-32-2 1992-2089 200 


Midland 14 32-2 2005 2103 400 
SEc SW NE 17-32-2 3693-3711 12 


5917 feet and has total depth of 5985 
feet. The latter well has produced 
around 200,000 barrels in its life and 
is holding right around 2,500 bar- 
rels daily. 

One of the unusual occurrences dur- 
ing the week was the completion by 
the Pure Oil Co. of a well in the 
Searight pool, north of the Seminole 
pool, that found pay around 300 
feet deeper than the average for that 
field. This well was the No. 5 AI- 
dridge, in the SE NW of 3-9-6. It 
found nothing in the usual productive 
horizon for this field, but at 4706-10 
feet it made 1200 barrels with no 
water. 

Earlsboro’s chief contribution in the 
way of big production was a workover 
well. This was the Independent Oil 


331 





Completions in N.E. Central, West, Panhandle and North Texas, Week Ended September 17, 1927 

















Well Location Init. Well Location Init. 
Company Farm Survey Depth Prod. Company Farm Survey Depth Prod. 
NORTH AND EAST CENTRAL TEXAS Sun... emer staves — Sonst Hsitered 50 
Gainesville. ....6 60+ -Stoffe N - 47 
Brown County Lesh et al.......... 1-Shumaker MT 1680-1691 94 
Texas.....-.-..++- 22-Hickman Benson 1152-1166 24 Oil Operators Trust.. 1-Stoffel MT 1589-1616 125 
Danciger et al...... 6-Haynes Delgado 1195-1207 M C 
iCrantil et &1... 0.2 4-Smith SA&MG 1314-1333 460 ontague County 
Cranfill et al. ... 5-Smith SA&MG Sethe tH Texas... ....iccecne BERR Coates 239-240 3M \ 
PUREE sss cwe'sisb.s.0% 1-Newsome Davis 2-134 0 > 
Meelh.... sc. sces 7-Smith SA&MG 1306-1330 200 oe Soy y 
DONOR oss5crnnes 9-Smith SA&MG 1347-1353 60 Atlantic.........+.. 1-Waggoner H&TC 7; D. 1825 Dry 
aR ne = 1A-Renith SA&MG 1321-1345 231 BME 5 eas ca ki ees 4-Kempher WVFH TD. 675 Dry 
ee eer 12-Smith ete Seber ty 500 Wilbarger County 
Ds kas G ee hone 2-Smith SA&MG 18- 905 . “w nave mie 
ny seat nee Smith SA&MG 1322-1338 375 Consolidated....... 9-Waggoner Hate T.B. E355 Dry 
SESS eee 2-Byler T&NO 1315-1340 50 Young County 
Ba VONUUEA. 6660500 1-Smith Tom 1547-1587 15 Panhandle......... 1-Routon TE&L T.D. 908 Dry 
Lightfoot.......... 1-Cleveland Droger 1646-1673 3 WE Gn hineurca eee 7-Stewart Dawson 798-800 10 
a eee 1-Eddington Mitchell T.D. 1198 Dry Stafford et al....... 1-Langston TE&L 591-605 5 
eS nr 2-Davis SA&MG T.D. 1290 Dry 
OO 6-Smith SA&MG T.D. 1370 Dry PANHANDLE 
ORERES cle. \ arenes 058 1-Davis SA&MG T.D. 1350 Dry Carson County 
Callahan County ; Marland..........- 1-Burnett I&GN 3140-3727 8M 
Purchell et al....... 1-Gray D&DA T.D. 505 Dry Gray County 
Coleman County Schaffer.........4.. 1-Cole 1&GN T.D. 3315 Dry 
Roth et al.......... 1-Lewis Coleman 1063-1067 50 ROMDBA 666. 05.66sb seen gee pec 3053-3130 25 
ROUBIE «5-00 ne weed -Saunders &G) 3098-3113 170 
;' Gentiond Gosmty SUID skicnncacenc 3-Coombs I&GN 2970-2975 5 
Eee ee 3-Hargus ET 1434-1443 2M 
TR nin iin Soe ew ae 2-Goode Stublefield 3681-3688 200 Hutchinson County 
Texas-Pacific....... 1-Swift Seyers 2910-3003 10 McMillian......... 1-Sanford Pool H&TC 3008-3051 132 
McCamey etal..... 1-Morrison H&TC T.D. 1546 Dry Heywood et al...... 4-Smith H&TC 2890-300 215 
Henderson County Moore County ¢ 
Cayton et al....... 1-Hoffer Jeffreys T.D. 3205 Dry Amari. 6<6% 000 2-Thompson H&TC T.D. 3556 90M 
Limestone County Wheeler County 
Green Ot alsa 1-Deal Garrison T.D. 3754 Dry TE Chi oekictans ss 1-Farris H&TC 1935-2035 20M 
Navarro County : 
Magnolia.......... 1-Hodges Eatch T.D. 2025 Dry as eae 
, Crane County 
NORTH TEXAS Fastland........... 6-Univ. Univ. 2853-2950 700 
Archer County DARENOUR. 6.0.6 ie se: 8-O’ Keefe Univ. 2935-3032 1750 
Mear et al......... 16-Wilson DLC 1536-1536 125 Gulf Prod.......... 19-McElroy CCSD + 2780-2927 140 
Brown ct al. ..6..0% 1-Wallace DCSL = “4 cach ay Garza County 
Barkley et al....... 1-Andrews Spavin T.D. 145 ry > : beaten. oe ~ ; 
McAllester etal.... 1-Garvey TEL T.D. 900 Dry Pandem........... I-Justic ‘ H&GN T.D. 2765 Dry 
PIR onan eae ane 1-Garvey TEL T.D. 900 Dry Pecos County 
Baylor County i, Wee oa rere errerer 2-Yates I&GN 1240-1754 8 
Puller etal cassia 1-Cramo DW T.D. 1176 Dry Upton County 
Cooke County Hamble... cscces:s . 6-Ricker Denton 2313-23 a 1085 C 
ee eee: 1-Lynch Scott 1399-1708 65 Marland et al.... 1-Smith Univ. TD 3725 Dry cule 
Dalton et al........ 1-Fee Scott 1581-1618 50 714M Winkler County scal 
Lynch et al........ 3-Koelzer Scott 1627-1667 15 Southern Crude.....28-Hendricks PSL 2907-2912 5300 s 
Btrube 6t 6). ..<. <2 4-Koelzer Scott 1618-1645 50 WOROR 6 was otsutaces 1-Hendricks PSL 2812-2814 5M pe 
a gr 
; . ‘ blen 
Completions in North Louisana and Arkansas, Week Ended Sept. 15 are 
Company Well Location Depth Yield | Company Well Location Depth Yield 
Louisiana—Bossier Parish—Cartersville Urania—La Salle Parish ; 
Woodley & Collins..... Farrington No. 1 22-23-12 3087 34M gas Nat. Gas & Fuel Corp.. Urania M-11 20-10-2E 1550 50 bbls. 
Caddo Parish—Caddo District aie Caddo Parish—Waskom or 
Texas Company.......J. F. Herndon No. 8 14-21-15 3650 1000 bbls. Owl Oil Co........ . Bryson No. 3 7-17-16 985 2M gas 
SOME ens ee ; ‘East Texas—Panola County 
M gas " : ; = 
Sabine Parish—Pleasant Hill NE TS SR Be set tn Mi Cc Ord Fi4 a —— 
209¢ cod A 
Moffett et al.......... wont ita wie mie (5254 1700 bbls. O’Brien et al..........Moss No. B-4 1-14-21 1157 150 bbls. 
uchita Paris ios Stephens—Columbia Count 
Ouachita Gas Co....... Lieber No. 4 3-19-4E 2148 12M gas Autrey Oil Co.......... N ata ALS 6-14-20 y 1176 125 bbls 
Richland Parish 2 Arkansas Invincible Culp No. 1 22-15-19 2185 25 bbls 
Louisiana Pet. Co......Binion-Sartor No. 1 22-17-6E 2476 5M gas Oil Corp. 





& Gas Co. and Margay Oil Co.’s No. 1 240 quarts. It is estimated as be- 
Gaines, in the SE NE NE of 11-9-5. ing good for 500 to 1,000 barrels. 

It had gone dead and while being Marland Oil Co. is running three 
cleaned out startea to flow, increas- core drills on the big block of acre- 
ing until on Friday it made 10,000 age it assembled in 23S-6&7W, Reno 
barrels in 24 hours. Its previoushigh county, Kansas. This is near the 
production had been 3,200 barrels. town of Pretty Prairie. 


Kansas held little of outstanding im- 
portance during the week. The little Oldham County, 


deepened 2 feet to 2,863 feet, and its 
flow increased from 2,000 to 8,000 
barrels daily. 

Gulf Production Co.’s Thompson 
well, reported last week as extending 
Yates field production across from 
Pecos into Crockett County in Sec. 71, 
had increased its flow to 750 barrels 
an hour at 987 feet. The well was 








Texas, 





pool in Rice county, north of Hutchin- 
son, got a little attention when the 
Independent Oil & Gas Co. cleaned out 
its No. 2 Miller, NW NE NE 3-21S- 
6W and was rewarded by a 45-barrel 
an hour flow. The well was com- 
pleted in May for initial production 
of 1165 barrels at 3364-86 feet. 

In Greenwood county, Bradley and 
Skelly Oil Co. have proved a few more 
locations with their No. 1 Pixlee, 
southeast corner of 3-22S-10E. Top 
of pay was found at 2078 feet, first 
oil at 2102 feet and total depth is 
2156 feet. It was still in the sand 
at that depth and was to be shot with 
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Has First Show of Oil 


HOUSTON, Sept. 18.—West Texas 
from the Panhandle to the Trans- 
Pecos region figured in the week’s 
news with significant developments. 
A first show of oil in a test drilling 
about 50 miles west of Amarillo in 
Oldham county was found by Prairie 
Oil and Gas Co. at 4490 feet. Casing 
is being run in the test, which is on 
the Landergrin Ranch in Sec. 46 
League 310, after oil had filled bot- 
tom of the hole. In Hutchinson 
County, Sect. 3, Block B, 3 Roxana 
Petroleum Corp.’s No. 1, Cockrell, was 


closed in for pipeline connections, but, 
when opened again Friday, tested 600 
barrels the first hour and 530 barrels 
the second hour. It was then pinched 
to 30 barrels an hour, which is the 
outlet allotted to it by the Humble 
Pipeline, which is handling the oil. 
The discovery well of the Scar- 
borough Ranch in northern Winkler 
county, which was drilled deeper after 
getting oil shows at 2,990 and 3,124 
feet made a 140-barrel head after 
plugging back from 3,447 to 3,347 
feet. Although rated a discovery, Scar- 
borough results are the nearest to 
commercial production found so far. 


NATIONAL PETROLEUM NEWS 








Sept 


yoni [7 New! The TAG-Isom {®*, 



































47 
: BLENDING @ 
125 \ 
3M 
Dry 
Dry 
Dry E =’ 
ed 3 
ft s | a 
a = 4/ 
ge} 
= 4 
8M ¥ mad 
Dry 2 " 
25 
170 
5 
132 
215 
90M 
20M 
700 .. ; 
ea \ 
40 ey e : 
s | pa: | ; y ’ 
Dry 
. | em 
, On this side of the cal- Does away once for all with the need for charts and formulae. On this side of the cal- 
culator are the gravity More accurate than either. Enables the operator to"work out ‘ulator are the viscosity 
- scales, both A. P. I. and: b , ” A, : scales—onetfor oils at 
5300 Specific Gravity, thelatter 1m a few moments any problem in blending, on the basis of either 199° F. and the other for 


a great convenience when gravity or viscosity. Nothing to wear out—will last a number oils at 210°F. Scales 

blends of foreign products of years. Handy to carry and easy to operate. About 13!%4'! based oncurves accurately 

ea long. Needed by all who are engaged in buying, selling or dtawn®from results of 
Yield experimenting with oils. SE a ae 















50 bbls. . - ‘a 
2M gu TAG Oil Testing Instruments . 
50 bbls. i 
ss A Standard wherever oil is tested. True today © 
150 bbls. 4 as it was when oil testing first began. True of © 
125 bbls. 4 the TAG Line as a whole; and of each and every © 
25 bbls. in TAG instrument. The TAG Line is complete. (F) 
ii It includes oil instruments required for test of 6 
Hy gravity, viscosity, flash and fire, carbon residue, ) 
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» 8,000 i ®) 
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Exposition Space is Fully Occupied: 
All's Ready for Opening Sept. 24 . 


Staff Special 
TULSA, Sept. 17 
OR more than a week the freight 
Fe: have rolled over the tracks 
that enter the grounds of the 
International Petroleum Exposition 
and their contents have been unloaded 
and moved into position in ‘the 
open air spaces and indoor booths. 
The heavy gas engine part of the 
show came in early and the rig 
builders had, at the week end, nearly 
completed erection of the seven der- 
ricks which, grouped in the middle 
of the grounds, suggest some town-lot 
drilling campaign. Everything will 
be in place by the opening date, 
Sept. 24. 

“Ten million dollar” is the designa- 
tion that has been applied by the 
exposition management to this year’s 
show, meaning by that the value of 
equipment that will be displayed. No 
accurate appraisal is_ possible, of 
course, in advance of the actual plac- 
ing of the equipment, but hasty cal- 
culation on the basis of former shows 
indicates that the figure is reasonable. 

The attention of industrial leaders 
has been caught and a number of 
internationally known men will come. 
Among them are Charles M. Schwab, 
head of Bethlehem Steel, who is also 
chairman of the board of the Chi- 
cago Pneumatic Tool Co., one of the 
big exhibitors; Harvey S. Firestone, 


head of the tire company that bears 
his name; former Senator Frank 
Hitchcock; official representatives of 
Burma, Mexico, Japan, Peru, Czecho- 
Slovakia, Canada and England; a 
delegation of foreign trade _ repre- 
sentatives of the Ford Motor Co. Be- 
sides, there will be present a long list 
of prominent oil men and officials of 
equipment manufacturing and supply 
companies. 


HREE outstanding phases of this 

year’s exposition are calculated to 
enlist the interest of all who are in 
any wise interested in oil and gas and 
one of these phases has a large ap- 
peal to everyone. There is (1) the 
exhibits of equipment, for which the 
show is primarily held, (2) the large 
scientific and technical display, and 
(3) aviation. 

Of the equipment display, the fact 
that there are 250 exhibitors and at 
least 100 more represented through 
dealers who bought the space is evi- 
dence enough that the hundreds of 
oil men that attend, will see some- 
thing of about all that goes to pro- 
duce, refine and distribute oil. The 
gas engine show this year is a fea- 
ture by itself. In the open air space 
will be engine or compressor equip- 
ment, in action, made by the follow- 
ing: Bessemer Gas Engine Co.; 


Hope Engineering & Supply Co., 
Climax Engineering Co., Chicago 
Pneumatic Tool Co., Clark Brothers 
Engine Co., C. & G. Cooper Mfg. Co., 
Miller Improved Gas Engine Co., and 
Foos Engine Co. Besides these there 
will be exhibits of oil and gas en- 


gines, trucks, cars and tractors by 
Buda Co., Waukesha Motor Co., 
Allis-Chalmers Co., Republic Truck, 
Mack International Motor Truck 


Corp., Dodge Brothers, Inc., Advance- 
Rumely Thresher Co., Chrysler Corp., 
Ford Motor Co. and Caterpillar 
Tractor Co. The latter will show one 
of its 10-ton tractors. 

These and the derrick exhibits con- 
stitute the most noticeable of the 
out-door exhibits. Seven derricks have 
been erected. Two were put up by 
the Wertzberger Derrick Co., two by 
the Parkersburg Rig & Reel Co. and 
one each by the National Turnbuckle 
Derrick Co., the Braden Co. and the 
exposition itself. 


IVALLING the equipment exhibits 

will be the scientific part of the 
show. It was originally planned to 
occupy space in one of the main 
buildings, but the committeemen 
charged with getting the exhibit to- 
gether worked so diligently that the 
management was compelled to put up 
a new building. It is 60 by 160 feet 
and will be comfortably filled. There 





Key to Photographs of Exposition Directors 


TULSA, Sept. 7.—The official fam- 
ily, officers and directors, of the Inter- 
national Petroleum Exposition, num- 
ber 38 and all are quite intimately 
connected with the oil industry, either 
as executives of companies, manufac- 
turers and distributors of equipment, 
publishers of oil trade journals or 
bankers in the oil country. It is ex- 
pected that all of them will be in 
Tulsa for the opening of the exposi- 
tion, Sept. 24. The 30 whose pictures 
appear on the opposite page are: 

No. 5—President W. G. Skelly, presi- 
dent, Skelly Oil Co. 1—Vice President 
Alf G. Heggem, president, Oil Well 
Improvement Co., and president, Tulsa 
Chamber of Commerce. 2—Vice Presi- 
dent Frank Hinderliter, president, Hin- 
derliter Tool Co. 3—Treasurer J. J. 
McGraw, president, Exchange Na- 
tional Bank, Tulsa. 4—General Man- 
ager J. Burr Gibbons, president, Hof- 
stra Mfg. Co. 6—Secretary William 
Holden, secretary, Tulsa Chamber of 
Commerce. 7—A. F. Bourne, secre- 
tary-treasurer, Oklahoma Iron Works. 
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8—Jacob France, president, Mid-Con- 
tinent Petroleum Corp. 9—A. W. 
Leonard, vice president, Devonian Oil 
Co. 10—J. Edgar Pew, vice president, 
Sun Oil Co. 11—W. M. Bovaird, 
secretary-treasurer, Bovaird Supply 
Co. 12—Walter Miller, vice president, 
Marland Refining Co. 13—Waite Phil- 
lips, president, Philmac Oil Co. 14— 
Ernest Nicklos, vice president, The 
Texas Corp. 


15—J. S. Sidwell, assistant superin- 
tendent, Prairie Oil & Gas Co. 16— 
H. V. Foster, president, Indian Terri- 
tory Illuminating Co. 17—D. D. 
Wertzberger, president Wertzberger 
Derrick Co. 18—Howard N. Cole, 
vice president, Pure Oil Co. 19—R. C. 
Sharp, president, Oklahoma Natural 
Gas Co. 20—John M. Lovejoy, vice 
president, Amerada Petroleum Corp. 
21—F red Insull, president, Public Serv- 
ice Co. of Oklahoma. 22—Robert F. 
Garland, independent oil producer and 
discoverer of the famous Seminole 
pool. 23—J. M. Hayner, president, 


Hayner-Reeves Co. 24—Victor H. 
Smith, vice president, North American 


Car Corp. 25—Ray L. Dudley, presi- 
dent, Gulf Publishing Co. 26—P. D. 
Hayes, assistant cashier, Exchange 
National Bank of Tulsa. 27—O. C. 
Staples, manager, machinery depart- 
ment, Frick-Reid Supply Co. 28— 


A. A. Beard, general superintendent, 
Tidal Oil Co. 29-—Clyde Alexander, 
vice president, Phillips Petroleum Co. 
30—George A. Dye, vice president, 
H. F. Wilcox Oil & Gas Co. 


Others directors not shown in the 
picture are Ralph B. Pringle, vice 
president, Independent Oil & Gas 
Co.; Clyde Pape, secretary-treasurer, 
Selby Oil & Gas Co.; C. P. Dimit, 
vice president, Gypsy Oil Co.; Walter 
Gray, president, Jarecki Supply Co.; 
Robert W. Egan, general manager, Oil 
& Gas Journal; J. M. Post, manager, 
Oil Well Supply Co.; Warren C. Platt, 
editor and publisher, NATIONAL PETRO- 
LEUM NEws, and R. A. Griffith, vice 
president, Sinclair Oil Co. 
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was so much to do in assembling 
the exhibit that the exposition board 
employed Kent Kimball, geologist, to 
take charge and get the job done 
properly. 


EVERAL scientific instrument mak- 
ers have space in the new build- 
ing. They are the Refiners Supply Co., 
the Foxboro Co., the C. J. Tagliabue 
Mfg. Co., the Rectigraph Co., West- 
cott & Greis, Brown Instrument Co., 
and the Taylor Instrument Co. The 
Oklahoma Natural Gas Co. will ex- 
hibit miniature drilling outfits and 
lease models, replicas of the Drake 
tools and several other things of his- 
toric interest in the new building. 
The main scientific display will be 
installed and directed by the expo- 
sition management. There will be 
more than $25,000 worth of instruments 
used in locating possible oil pro- 
ducing structures and in testing oil, 
its products and natural gas. There 
will also be precision instruments used 
in the manufacture of drilling equip- 
ment. 
Through George S. Rollin, Mid-Con- 


tinent manager of the Roxana Petro- 
leum Corp., arrangements were made 
for the Roxana to lend a torsion bal- 
ance and a seismograph for display. 
These instruments are guarded no 
less carefully than Col. Lindbergh 
watches over his ship, hence the Rox- 
ana is sending one of its geologists 
to have constant charge. 

The geological display will be un- 


usually large this year. The U. S. 
Geological Survey, the Oklahoma 
Geological Survey, the Missouri 
School of Mines, and Frank C. 


Greene, chief geologist of the Skelly 
Oil Co., have given liberally of their 
collections for the show. Many maps 
of the Mid-Continent fields have been 
obtained and H. W. McDonald, Prairie 
Oil & Gas Co., has made relief models 
of the Seminole and Garber fields, 
showing the top of the Wilcox sand. 


HE Bureau of Mines will have a 
large exhibit which includes a 
glass working model of the air life 
method. The bureau is sending its 
mine rescue car and will give demon- 
strations of first aid and safety work. 


This will supplement the first aid 
contests, in which 27 teams have 
been entered. 


VERY type of  heavier-than-air 

craft and one army “blimp” will 
be seen at the exposition. Leading all 
others in interest, of course, is Col. 
Lindbergh, who will arrive on Sept. 
30 for a one-day stay. Of great in- 
terest, however, is the big tri-motored 
Stanolind, owned by the Standard Oil 
Co. of Indiana, which will arrive on 
Sept. 28 with Col. R. W. Stewart, 
chairman of the board; vice-presidents 
Jackson, McElroy and Bullock, and 
possibly other officials. Four officials 
of The Texas Co. will make the trip 
from Houston in a Ryan monoplane. 
Vice-president B. E. Hull of the 
Texas Pipe Line Co.; Vice-president 
G. L. Noble, The Texas Co.; Assistant 
Sales Manager J. S. Leach, and Gen- 
eral Superintendent F. P. Dodge will 
be the passengers. Alli told, more 
than 20 visiting ships will be on hand 
and eight locally owned planes will 
take part in the program. 











Exhibitors at International Petroleum Exposition 


Advance-Rumely Thresher Co. 
Geo. B. Allan & Co 

Allis Chalmers Mfg. Co. 
Aluminum Corp. of America 
American Car & Fdry. Co. 
American Fomon Co. 
Andrews Steel Co. 
Armstrong Bros. Tool Co. 
Armstrong Machine Works 
Atlas Lumnit Cement Co. 
Robert N. Atmore Co. 
Automatic Electric, Inc. 

B. & A. Specialty Co. 
Baird Tool Works 

Barber Greene Co. 

Barco Mfg. Co. 

Barnsdall Corp. 

Barton Manning & Warner Co. 
Bennett Pumps Co. 
Bessemer Gas Engine Co. 
Bethlehem Fdry. & Machine Co. 
Billings & Spencer Co. 
Binks Spray Equipment Co. 
Boviard Supply Co. 

Braden Steel & Winch Co. 
Cc. F. Braun & Co. 

H. H. Breene Oil Field, Inc. 
The Bristol Co. 

Brooks Engineering Co. 
Brown Instrument Co. 
Brown Tool Co. 

Buckeye Traction Ditcher Co. 
Buda Co. 

Burt Corporation 

Butler Portable Steam Hammer 
Cameron Tool & Supply Co. 
Cc. F. Camp Co. 

J. A. Campbell 

H. W. Cardwell 

Casey Hedges Co. 
Caterpillar Tractor Co. 
Celotex Co. 

Chaplin Fulton Mfg. Co. 
Chicago Bridge & Iron Works 
Chicago Pneumatic Tool Co. 
Clark Bros. Co. 

Clear Vision Pump Co. 
Climax Engineering 
Close-To-Nature Co. 

Coen Co. 

Coleman Motors Corp. 
Creeper Wheel Co. 

C. & G. Cooper Co. 

Crane Packing Co. 
Dearborn Chemical Co. 

G. M. Davis Regulator Co. 
DeLaval Separator Co. 

De Vilbiss Co. 

Devoe & Reynolds Co., Inc. 
L. E. Dickson 

Dow Pump & Diesel Engine Co. 
Dunn Mfg. Co. 

Eagle-Picher Lead Co. 


336 


Economy Pump Co. 

Equipment Mfg. Co. 

Evansville Malleable Castings Co. 

Falk Corp. 

Federal Malleable Co. 

Federal Supply Co. 

Fluor Construction Co. 

Foamite-Childs Corp. 

Foos Engine Co. 

Ford Motor Co. 

Foxboro Co., Ine. 

France Packing Co. 

Garlock Packing Co. 

Gas Engineering & Con. Co. 

Gaso Pump & Burner Co. 

General Electric Co. 

General Motors Truck Co. 

General Woodwork Corp. 

Gilbert & Barker Mfg. Co. 

Goulds Pumps, Inc. 

Griscom Russell Co. 

Gulf Publishing Co. 

Gustin-Bacon Mfg. Co. 

Hallimurton Oil WDell Cement Co. 

C. M. Heeter Sons & Co., Inc. 

Hercules Motors Corp. 

Highland Body Mfg. Co. 

Highway Trailer Co. 

Hill Hubbell & Co. 

Hinderliter Tool Co. 

Hollow, Geo. O. 

Hope Engineering & Supply Co. 

Hopkins Motor Co. 

Hopper Winch Co. 

The Howards 

Howell Valve Co. 

Hudson Wire & Iron Co. 

Hutchinson Engineering Works 

Illinois Eng. Co. 

Insulating Products Co. 

International Harvester Co. 

International Filter Co. 

Iverson Tool Co. 

Kemper Thomas Co. 

Kennedye-Plumb Corp. 

Keystone Driller Co. 

Kohler Co. 

Larkin & Co. 

Leland Truck & Equipment Co. 

Linde Air Products Co. 

Lufkin Fdry. & Machine Co. 

Lunkenheimer Co. 

McClatchie Mfg. Co. 

Mack International Motor Truck 
Corp. 

Magneto Ignition Corp. 

Maloney Tank Mfg. Co. 

Manzel Brothers Co. 

Marland | Refining Co. 

Martin Wagon Co. 

Mason Regulator Co. 

Merco Nordstrom Valve Co. 

Metric Metal Works 


Mid-Continent Map. Co. 

Mid-Continent Petroleum Corp. 

Miller Comb. Bailer & Pump Co. 

E. E. Miller 

Miller Improved Gas Engine Co. 

J. L. Miller & Carl Ewit 

Mine Safety Appliances Co. 

W. C. Nabors Co. 

National Brake & Electric Co. 

National Meter Co 

National Petroleum News 

National Tank Co. 

National Tank Seal Co. 

Neilson Mfg. Co. 

National Turnbuckle Derrick Co. 

Newton Process Mfg. Co. 

Neumeyer & Son, A. E. 

Niles Tool Works Co. 

North American Tank Car Corp. 

Norval & Dial, Inc. 

Wm. W. Nugent & Co. 

R. D. Nuttall Co. 

Oakite Products, Inc. 

Walter O’Bannon Co. 

Ohio Steel Fdry. Co. 

Oil & Gas Journal 

Oil Age Publishing Co. 

Oil City Iron Works 

Oil Conservation Engineering Co. 

Oil Field Engineering 

Oil Well Improvement Co. 

Oklahoma Engineering & Foundry 
Co. 

Oklahoma Iron Works 

Oklahoma Natural Gas Co. 

Oklahoma Rig & Supply Co. 

Oklahoma Steel Castings Co. 

Parkersburg Rig & Roel Co. 

Parsons Co. 

Peerless Supply Co. 

Permutit Co. 

Petroleum Electric Co. 

Pittsburgh Equitable Motor Co. 

Pittsburgh Steel Products Co. 

Wm. Powell Co. 

Power Mfg. Co. 

Power Plant Equipment Co. 

Prairie Oil & Gas Co. 

Pyle National Co. 

Pyrene Mfg. Co. 

Quigley Furnace Spec. Co. 

Quimby Pump Co. 

Reading Steel Casting Co. 

Rectigraph Co. 

Reading Iron Co. 

Reading Steel Casting Co. 

Rectigraph Co. 

Refinery Supply Co. 

Republic Truck Sales Corp. 

Ridge Tool Co. 

Ryan Equipment Co. 

Ryan Motor Co. 


Scientifie Research Association 

Solden Sales & Service 

Shaffer Specialty Co. 

Shaffer Tool Works 

Sherwin Williams Co. 

Shreveport Chemical Co. 

Sivyer Steel Casting Co. 

Skelly Oil Co. 

Skinner Bros. Belting Co. 

Smith Separator Co. 

Snap On Wrench Co. 

P. J. Sonner Gas Burner Co. 

Southern Mill & Mfg. Co. 

Southwestern Engineering Corp. 

Spang & Co. 

Specialty Oil Tool Co. 

Spencer Trailer Co. 

Stanley Bolting Co. 

Standard Lift Co. 

Star Drilling Co. 

Star Mfg. Co. 

Staytite Co. 

Stearns Rogers Mfg. Co. 

Stefco Steel Co. 

Stoody Products Sales Co. 

Sullivan Co. 

Sun Oil Co. 

Surface Equipment Co. 

Wm. J. Swoot Co. 

Cc. J. Tagliabue Mfg. Co. 

Taylor Instrument Co. 

Templeton Konley & Co. 

The Texas Co. 

Thrift Corp. 

Timken Roller Bearing Co. 

Traction Machine Co. 

Tulsa Boiler & Machinery Co. 

Union Machine Co. 

United Carbon Co. 

United Iron Works 

Van Leer Spout Co. 

Henry Vogt Mch. Co. 

Waukesha Motor Co. 

Wailes Dove Hermiston Corp. 

Welders Supply Co. 

Wollsville Fire Brick Co. 

West American Rubber Co. 

Westinghouse Electric & Mfg. Co. 

Westcott & Greis, Inc. 

Whealton & Townsend, Inc. 

Whitney Metal Tool Co. 

E. B. Wiggins 

J. H. Williams & Co. 

Williamette Winch & Hoist Co. 

Williamson Motors Corp. 

Wise & Schlegel 

Worthington Pump & Machinery 
Co 


Young Engine Corp. 
Zero Hour Torpedo Co. 
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N. P. A. Members Urged to Set Quota 
For Work to be Done in 5 Years 


ATLANTIC CITY, Sept. 16 
"Tea the National Petroleum As- 


sociation set a quota for work 

its members want the organiza- 
tion to accomplish in the next five 
years, in much the same way that 
business houses establish a sales or 
production quota to direct their future 
course, was urged by retiring Presi- 
dent O. P. Keeney at the Twenty- 
fifth anniversary meeting of the as- 
sociation here Sept. 14, 15 and 16. 

His suggestion was inspired from 
the recital of the many benefits, not 
only to members but to the oil busi- 
ness generally, that the National Pe- 
troleum Association—“pioneer in the 
adventure of co-operation in the oil 
industry,” it was termed by General 
Counsel Fayette B. Dow—has accom- 
plished during its 25 years’ existence. 

“Quotas have proved universally 
successful in stimulating activities of 
individual businesses, why would they 
not do as well in association work?” 
Mr. Keeney asked. “Then we could 
have another anniversary meeting five 
years hence and see how close we 
came to accomplishing our quota.” 

There were many high lights and 
bright spots in this silver anniver- 
sary meeting. and one hesitates to 
commence their chronocling for fear 
that some may be omitted in the tell- 
ing, or those that seem of greater im- 
portance to others may come late in 
the list. What most impressed this 
writer was that these men and the 
staff of this association were plan- 
ning their work for the future with- 
out reference to present conditions of 
the oil industry, except as they form 
a guide to its future activities. 

There was only a passing comment 
or two by speakers to present dis- 
tressing markets. There was no spec- 
ulation as what the rest of the year 
might bring, or the effect of present 
general market conditions on _ in- 
dividual companies. These refiners 
were planning constructive associa- 
tion work along various lines that 
will prove of lasting benefit to their 
members. 

One who listened, during the re- 
miniscencing on the program, to some 
of the older members of the National 
Petroleum Association as they told of 
some of the things that had hap- 
pened during its early history, of the 
long fight with the railroads against 
rebating, of markets cut off overnight, 
of crude supplies discontinued on a 
day’s notice, could hardly help feel- 
ing that its members regard present 
conditions as only an incident in in- 
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By ¥. B. Guthrie 


MANAGING EDITOR 


dustrial life, and only to be reckoned 
with as any set of business conditions 
would be considered. 


The new president of the associa- 
tion is E. M. Lyons, vice president of 
the Tiona Refining Co., Clarendon, Pa. 
While proferred the office again, Mr. 
Keeney refused to accept, having been 
president from 1924. Mr. Lyons is at 
present president of the National Pe- 
troleum Mutual Fire Insurance Co., 
which was organized through the as- 
sociation. His activity in the Penn- 
sylvania refining field dates back prior 
to the organization of the association 
and he became identified with associa- 
tion work in 1907. He was second 
vice president from 1919 to 1921 and 
has lately been trustee in charge of 
trade and commerce. 


R. KEENEY and Samuel Messer, 

Independent Refining Co., Oil 
City, a former president, were both 
made honorary members of the as- 
sociation at this meeting. 

The active business program of this 
meeting was presented through re- 
ports of the trustees for the various 
departments. 

H. H. Greene, Kendall Refining Co., 
Bradford, reporting for the depart- 
ment of manufacture, in the absence 
of B. B. Stroud, trustee, advocated 
the establishment by the association 
of a research program to work to- 
wards finding new uses for what are 
now regarded as by-products of the 





Limited Number of 
N. P. A. Histories 
For Sale 


HE National Petroleum As- 

sociation announces there are 
remaining a small number of 
copies of the history of the as- 
sociation, written by Fayette B. 
Dow, general counsel, and _ pre- 
sented to members at the silver 
anniversary banquet in Atlantic 
City last week. The _ histories 
will be sold for $2 each. The 
books contain almost 100 photo- 
graphs of past and present of- 
ficers and trustees of the asso- 
ciation. They can be obtained 
from Herbert G. Eaton, recording 
secretary, Superior Oil Works, 
Warren, Pa. 











refinery, petrolatums, fuel oil and 
kerosene, for example. Mr. Greene 
said better utilization of these prod- 
ucts would allow the refiner a more 
stable market, which is sometimes 
now below the cost of manufacture. 
He said the director of research of 
Pennsylvania State College had been 
asked to outline a program for the 
association to consider. 


Mr. Lyons, presenting the report 
for the department of trade and com- 
merce, urged greater co-operation by 
the member refining companies in the 
submission to the association of data 
on plant operations, including output, 
shipments and stocks, in order that 
these might be compared with the 
Bureau of Mines report for the east- 
ern districts and serve as a guide to 
individual plants in directing their 
own operations. 

A. W. Scott, Empire Oil Works, 
Oil City, reporting for the depart- 
ment of standards and tests, said 
group organizations of chemists of 
member companies were now func- 
tioning in Warren, Bradford, Oil City, 
Pittsburgh-Butler, West Virginia, and 
Philadelphia refinery groups. He told 
of the work carried on the last year 
in testing samples of oils at member 
laboratories to obtain more uniform 


testing. He said visits to plants by 
chemists in groups would be con- 
tinued. 


P. S. Tarbox, Independent Refining 
Co., Oil City, trustee in charge of eco- 
nomics, accounting and statistics, pre- 
sented a paper on the value of a good 
cost record system to the _ refinery 
executive and said the association had 
two alternatives to consider in im- 
proving its cost accounting methods. 
One is to wait for the American Pe- 
troleum Institute to complete the 
work on its uniform accounting sys- 
tem for the entire oil industry, which 
he said could not be done inside two 
to three years; the other to proceed 
in the next few months to work out 
a system adaptable to the needs of 
the Pennsylvania group refiners. 


Mor support by plant executives 
of the work on fire prevention 
at refineries carried on by the Fire 
Marshals’ Association was urged by 
R. A. Wotowitch, Henry L. Doherty & 
Co., New York, trustee in charge of wel- 
fare and insurance. Organized by 
groups in various refining districts 
these fire marshals, men from within 
the plants, serving voluntarily, in- 
spect plant properties regularly to re- 
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Trustees of the Neaticnal Petroleum “ssociation swinging down the board walk. Frank B. Fretter, 

H. H. Greene, Kendall Refining Co., Bradford; 

Herbert G. Eaton, Superior Oil Works, Warren, Pa 
. > 


Dow, geieral Counsel, N. P. A., 
Pa., newly e'ected president of the N. P. A.:; 


Washington: 


organization; O. P. Keeney, Keeney Oil Co., New York, retiring president of the N. P. 


G. ¢ Davison Tri State Refining Co., 


duce fire hazards. It is now proposed 
that they take up accident prevention 
work as well. As showing the need 
for more support of this work by 
plant executives, Mr. Wotowitch said 
company purchasing agents, to save 
money, sometimes buy faulty equip- 
ment, which the fire marshals recog- 
nize as adding to the fire or accident 
hazard at the plant. 

Houston Dunn, manager, National 
Petroleum Mutual Fire Insurance Co., 
spoke of the value to the isolated re- 
finery of the reports now coming from 
the organized groups. 


RANK B. FRETTER, president, 

National Refining Co., Cleveland, 
and trustee in charge of the depart- 
ment of traffic and _ transportation 
outlined the work of his group, say- 
ing the traffic work of the association 
could be made self supporting through 
reparations collected from the rail- 
roads on overcharges. 

Speaking on “The Advantages of a 
Common Enemy” at the afternoon 
session Sept. 15, W. T. Holliday, gen- 
eral counsel, Standard Oil Co. of 
Ohio, said the common enemy of the 
oil industry was public misunderstand- 
ing, and that this misunderstanding 
was brought about through the faulty 
and inaccurate discussion of the eco- 
nomics of the oil industry by general 
writers. He advocated that the in- 
dustry generally find some means to 
make the true economics of the in- 
dustry more widely available. His 
address aroused considerable favor- 
able comment. 

With the exception of the address 
by Mr. Holliday and the presentation 
by Willis Crane, traffic attorney for 
the association, of his report on rail- 
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95th Anniversary Pictures 


A feature of the next issue of 
National Petroleum News will be 
the exclusive photographs of oil 
men attending the silver anniver- 
sary meeting of the National Pe- 
troleum Association in Atlantic 
City, Sept. 14, 15 and 16. These 
photographs were taken along the 
famous boardwalk. 











road rate matters, the Sept. 15 after- 
noon session was given over. to 
reminiscences. Mr. Fetter, himself an 
oldtimer in the association work, pre- 
sided. R. D. Benson, a director of 
the Tide Water Oil Co., told of the 


THULIN 


Flynn Heads Pennsy lvania 


Crude A ssocia tion 


ATLANTIC CITY, Sept. 15.—J. P. 
Flynn, oil producer, Sistersville, W. 
Va., was elected president of the 
Pennsylvania Grade Crude Oil Asso- 
ciation at a meeting of the directors 
at the Traymore hotel yesterday. He 
replaces C. G. Dorn, Forest Oil Co., 
Bradford. 

I. H. Shearer, Kendall Refining Co., 
Bradford, was elected vice-president, 
replacing Mr. Flynn. E. M. Lyons, 
Tiona Refining Co., Clarendon, was re- 
elected recording secretary and Sam- 
uel Messer, Emlenton Refining Co., 
Emlenton, treasurer. R. J. Alexander 
continues as secretary. 





National Refining Co., Cleveland; Fayette B. 
E. M. Lyons, Tiona Refining Co., Clarendon, 
recording secretary of the N. P. A. since its 

oe Tarbox, Independent Refining Co., Oil City; 
Kenova, W. Va.; A. W. Scott, Empire Oil Works, Oil City 


early days of the Pennsylvania oil 
fields. W. D. Todd, Warren, chairman 
of the first executive committee of 
the association, spoke from personal 
recollections of its first president 
H. A. Jamieson. William Muir, War- 
ren, president from 1912 to 1917, told 
of the work of C. D. Chamberlin, for- 
merly general secretary, now retired. 
This recital of what the “Judge” 
meant to the association could hard- 
ly be confined to Mr. Muir, since a 
thread of affection for him ran 
through the remarks of many speak- 
ers; perhaps it should more properly 
be referred to as a bond, rather than 
as a thread. 


THERS who responded on this 

part of the program were G. P. 
Brockway, Seneca Oil Works, Warren; 
Herbert G. Eaton, Superior Oil Works, 
Warren, secretary of the organization 
meeting and recording secretary since, 
to whom Mr. Dow referred, in his 
history of the association, as adding 
to his notes his own comment “and 
rightly too” after the remarks’ of 
some speaker at a meeting with whom 
he strongly concurred. Frank F. 
Moore, McKean County Refining Co., 
Bradford, spoke of Col. U. G. Lyons, 
past president, now deceased. C. L. 
Suhr, Pennzoil Co., Oil City, was 
called on extemporaneously. 

The high point in the meeting to 
many was the silver anniversary ban- 
quet at the Shelburne the evening of 
Sept. 15. Here was presented to the 
guests the history of the National 
Petroleum Association written by Mr. 
Dow, replete with pictures of mem- 
bers past and present—the human 
story of one of the oldest trade asso- 
ciations in the country, organized 25 


NATIONAL PETROLEUM NEWS 











———— a 


TH od f+ DA 








te B. 
ndon, 
ce its 
City: 


oil 
‘man 
p OF 
sonal 
ident 
War- 
told 
for- 
tired. 
idge’” 
hard- 
ce a 
ran 
peak- 
perly 
than 


this 
G.. P. 
rren; 
‘orks, 
ration 
since, 
n his 
dding 
“and 
3, of 
whom 
k F. 
r Co., 
4yons, 
©. i: 


was 


ng to 
r ban- 
ng of 
70 the 
tional 
y Mr. 
mem- 
juman 
asso- 
ed 25 


NEWS 








years ago in an effort to fix kero- 
sene prices. Mr. Dow was _ toast- 
master and the evening was given 
over to entertainment. 

At the morning session Sept. 15 
these representatives of other oil as- 
sociations brought greetings to the 
National Petroleum Association: W.R. 
Boyd, Jr., assistant general counsel, 
for the American Petroleum Institute, 
G. G. Woodruff, Roxana Petroleum 
Corp., St. Louis, a director, for the 
Western Petroleum Refiners Associa- 
tion, and James A. Gilmore, secretary, 
for the American Oil Men’s Associa- 
tion. L. V. Nicholas, president, Inde- 
pendent Oil Men of America,  re- 
sponded by telegram. 

Except the president officers of the 
National Petroleum Association were 
re-elected. They are: P. S. Tarbox, 
Independent Refining Co., Oil City, 
first vice president; H. A. Logan, 
United Refining Co., Warren, second 
vice president; Mr. Dow, general 
counsel; C. D. Chamberlin, advisory 
counsel; Willis Crane, traffic attorney; 
Herbert G. Eaton, recording secre- 
tary, and G. B. Hunter, Emlenton Re- 
fining Co., Emlenton, treasurer. 

With the exception of B. B. Stroud, 
the old board of trustees were re- 
elected. G. C. Davison, Tri State Re- 
fining Co., Kenova, W. Va., was 
elected to his place. Other trustees 
are: Fred G. Clark, Fred G. Clark 
Co., Cleveland; Sheldon Clark, Sin- 
clair Refining Co., Chicago; Frank B. 
Fretter, National Refining Co., Cleve- 
land; Howard H. Greene, Kendall Re- 
fining Co., Bradford; H. A. Logan, 
United Refining Co., Warren; E. M. 
Lyons, Tiona Refining Co., Clarendon; 
T. J. Hilliard, Waverly Oil Works, 
Pittsburgh; O. P. Keeney, Keeney Oil 
Co., New York; A. W. Scott, Empire 
Oil Works, Oil City; P. S. Tarbox, 
Independent Refining Co., Oil City, 
and R. A. Wotowitch, Cities Service, 
New York. 


Credit for the successful program 
and attendance was due in good part 
to the efficient work of members in 
preparation. Mr. Lyons was in 
charge. Mr. Clark and S. P. Worth- 
ington, Tiona Refining Co., Philadel- 
phia, had the banquet in charge. 


“Doc”? Cook Seeks Freedom 


HOUSTON, Sept. 15.—Dr. Fred- 
erick A. Cook, promoter and Arctic 
explorer, who was convicted of oil 
stock frauds at Forth Worth and sen- 
tenced to serve 14 years, nine months, 
at Leavenworth, has petitioned the 
Supreme Court of the United States 
to decide whether the federal district 
court of northern Texas had authority 
to place him on probation. The fed- 
eral district court gave Dr. Cook 
clemency over objection of govern- 
ment attorneys several months ago. 
The circuit court of appeals at New 
Orleans later reversed the district 
court. 
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Presence of Water in Yates Field Proved 


By Telegraph 

HOUSTON, Sept. 20.—First posi- 
tive proof of hydrostatic pressure 
backing up oil in Yates field of 
Pecos county came Sept. 19, when 
important intrusions of salt water oc- 
curred in two east edge wells. Gulf 
Production Co.’s No. 1 Thompson, 
which last week extended the field 
across the river into. section 71 
Crockett county, started making 5 
per cent water while pinched to 30 
barrels an hour. At the end of the 
third hour after water first showed 
it made 20 per cent brine and later 
was shut in. 

Maximum production of the well 
had been 750 barrels an hour at com- 
pletion depth of 987 feet. The Pecos 
river bed completion of Allsman and 
Bell, which the Gulf well virtually 
offsets, made 4 per cent water while 
flowing 176 barrels of oil daily. 

The very significant incursion of 
water in these wells does not mean 
the Yates field will be reduced to 
impoteney by inroads of brine in the 
immediate future. The affected wells 


Announce Program for 


4 States Meeting 


TULSA, Sept. 17.—Topics to be dis- 
cussed at the meeting of jobbers from 
four states in Kansas City Oct. 4, 5 
and 6 were announced by George S. 
Allee, president of the Missouri Oil 
Men’s Association. Names of speak- 
ers will be published within the next 
few days. 


Topics include discussion of the gas- 
oline of tomorrow; automobiles of to- 
morrow; lubricants and_ lubrication; 
fire hazards and_ fire _ protection; 
credits and collections; merchandizing 
and sales promotion help, and_ pub- 
licity; should a country jobber ad- 
vertise, and if so, how? An interest- 
ing feature of the program will be 
the observations of a motorist on a 
16,000 mile automobile trip. Arrange- 
ments have been made for reduced 
fares to the convention on the certif- 
icate plan. 

The Missouri Oil Men’s Association 
will hold its annual meeting for the 
election of officers at 10:30 a. m., 
Oct. 4, just before the four state 
meeting starts. States joining in the 
meeting are, Kansas, Nebraska, Iowa 
and Missouri. 


Mr. Allee announces that C. A. 
Knutson of Clear Lake, Ia., has been 
procured as a luncheon speaker. Mr. 
Knutson is highly recommended by 
Mr. Allee as well as by M. L. Long, 
secretary of the Iowa jobbers. It has 
been announced that Roy Reed of 
Kansas City, chairman of the enter- 


are approximately 277 feet lower on 
the sub-surface structure than the 
average wells in the high part of the 
field. 

Field engineers will find no occasion 
for the present to revise their esti- 
mates of possibly 1,400 acres of pro- 
ductive ground in the field averaging 
15,000 to 20,000 barrels per acre re- 
covery. They consider proved, by the 
development of brine in edge wells, 
however, the long suspected condition 
wherein a water table backs up the 
oil and provides pressure in the un- 
derground reservoir similar to that 
found in the south country fields of 
Mexico. 

When the field is opened up, there- 
fore, it may be expected that wells 
low on the structure and adiacent to 
the water level will soon develop brine. 
Wells near the top of the structure 
will continue to produce large quanti- 
ties of crude in line with the effect 
of Yates field proration activities un- 
til the constant rise of the water table 
brings about conditions somewhat sim- 
ilar to those experienced in Mexico. 


tainment committee for the meeting 
has booked several good acts. of 
vaudeville and that the athletic com- 
mittee is promoting a good fistiec com- 
bat. 


Fight Station Inspection Fee 


TULSA, Sept. 17.—Service station 
owners in Kansas City have begun a 
court fight to prevent that city from 
collecting an inspection fee of $150 
per year for every service station in 
the city. Application for a restrain- 
ing order has been filed by the firm 
of Haberland and Prine, owners of 
a station at 44th and Prospect. The 
inspection fee ordinance was _ passed 
a year ago but oil companies did not 
make a fight when the city agreed to 
cut the fee to $60 in 1927. The pres- 
ent suit was filed when the city failed 
to amend the ordinance. 


Bulletin 


TULSA, Sept. 20.—Action of the 
Blackwell Oil & Gas Co. in opening 
to full production its three wells in 
the Little River pool brought possi- 
bility of state corporation commission 
action to compel compliance with the 
order limiting production to 1,000 
barrels daily per well. The Blackwell 
opened its wells Monday night. Um- 
pire Collins and members of the pro- 
ration committee were to confer 
Wednesday with the corporation com- 
mission as to what action is to be 
taken. 
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Form Regional Committees to Broaden 


Study of Gas Conservation 


TULSA, Sept. 17 

O BROADEN the scope of its 

| inquiry on the value of natural 
gas in the conservation and pro- 
duction of petroleum the American 
Petroleum Institute committee of 
seven in meeting at Colorado Springs 
Sept. 11 and 12 created a_ technical 
sub-committee of four divisions. The 
technical sub-committees will make 
an intensive study of conditions in 
the four regions, meet at Ponca City 
Oct. 17 to assemble the data, and 
prepare a report on conclusions to 
be made when the committee of seven 
reconvenes in Ponca City Oct. 19. 

Four regions involved, and the re- 
spective chairmen are Pacific coast, 
M. E. Lombardi, in charge of pro- 
duction for the Standard Oil Co. of 
California; Rocky mountain territory, 
Max W. Ball, Denver; Texas and 
Louisiana, John R. Suman, director 
in charge of production for the Hum- 
ble Oil Co.; Oklahoma and Kansas, 
Dr. W. P. Haseman, in charge of 
research department of Marland Oil 
Co. Earl Oliver, of Earl Oliver & 
Co., Ponca City, is general secre- 
tary. The Appalachian region was 
omitted as there was no _ represen- 
tative from this section at the Col- 
orado Springs meeting, but may be 
included later. 

Organization details for collecting 
this data have been left with the four 
regional chairmen who will _ select 
their co-workers. The regional chair- 
men were authorized to make a sys- 
tematic study of the available knowl- 
edge in that region, selecting com- 
panies and individuals fitted for this 
task. Outstanding scientists, apart 
from petroleum engineers, will prob- 
ably be called to assist in this in- 
tensive study for the next five weeks. 

In organizing the Oklahoma and 
Kansas region, Dr. Haseman Sept. 
17 sent out a letter to those invited 
to participate in this district, ex- 
plaining the history of the develop- 
ment of the committee of seven and 
of the recent technical sub-commit- 
tee, and calling a meeting for his 
region at the Marland offices in Ponca 
City Sept. 28. 


R. HASEMAN’S letter of invi- 

tation sums up the opinion de- 
veloped at the Colorado Springs meet- 
ing, stating that “while natural gas 
is believed to play a very important 
part in the production of oil, yet 
remarkably little is known about its 
exact functions and the best means 
of utilization, also that it is highly 
important to the industry that a 
more thorough study be _ instituted 
and the facts therein developed be 
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made available to guide the industry 
in its present stage of evolution. 


“It was also recognized that be- 
cause of the necessarily cooperative 
manner in which the application of 
gas to the production of oil must be 
handled that no particular advantage 
is attained to any one company in 
retaining to itself knowledge about 
the functions of gas, since the same 
could not be applied unless like knowl- 
edge and opinions are held by others 
whose cooperation is sought. This 
information differs, for instance, from 
knowledge of improved _ geological 
methods whereby one company might 
have advantages over another by 
keeping its information to itself. It 
appears clear that the greatest good 
to the individual company can _ be 
accomplished only in proportion to 
the knowledge regarding the function 
of gas being widely disseminated so 
that there may be unanimity of opin- 
ion as to the best methods of ap- 
plying it. Consequently it was read- 
ily agreed by the companies present 
that they would lend their technical 
experts and supply their technical 
data for the purpose of making a 
comprehensive study of this problem; 
that they would lay the same before 
the industry generally and before the 
Institute in particular.” 


The Colorado Springs meeting was 
called by Chairman E. W. Marland. 
Committeemen present, besides Mr. 
Marland, were S. H. Keoughan, presi- 
dent of the Continental Oil Co.; L. 
P. St. Clair, vice-president, Union 
Oil Co. of California; J. Edgar Pew, 
vice-president, Sun Oil Co.; Henry 
McGraw, vice-president, Gypsy Oil 
Co., and Wallace Pratt, of the Hum- 
ble Oil & Refining Co., who repre- 
sented W. S. Farish, president of the 
Humble. Thomas A. O’Donnell, chair- 
man of the board of the California 
Petroleum Corp., was absent. 


THERS who were present to 

hear and participate in the dis- 
cussion were E. W. Clark, president 
of the American Petroleum Institute; 
R. L. Welch, general counsel, Ameri- 
can Petroleum Institute; George Mar- 
land, of the Marland Oil Co.; W. 
A. Moncrief, Marland Oil Co.; Earl 
Oliver, Ponca City; Max Ball, presi- 
dent, Argo Oil Co.; M. E. Lombardi, 
Standard Oil Co. of California; John 
Suman, Humble Oil & Refining Co.; 
James York, The Texas Co.; Fred 
W. Freeman, The Texas Production 
Co.; W. H. Ferguson, vice-president, 
Continental Oil Co.; E. T. Wilson, 
chairman of the board, Continental 
Oil Co.; James Duce, state oil in- 


spector of Colorado and Assistant At- 
torney General Dean of Colorado. 


Chairman Marland, in opening the 
meeting, announced that the purpose 
of the session was to develop the 
facts regarding the fullest  utiliza- 
tion of gas in the production of oil, 
such data to be placed before legal 
counsel for the committee as an aid 
to him in advising the committee be- 
fore it prepares its final report to 
the Institute directors. This com- 
mittee was appointed last December 
at the annual meeting of the A. P. I. 
in Tulsa. It met in January and 
prepared a_ resolution, which, if 
adopted by the Institute’ directors 
would have pledged that body to sup- 
port state legislation to effect gas 
conservation. The resolution was dis- 
cussed by the executive committee of 
the Institute in May and this body 
asked the committee of seven to con- 
tinue its studies and to employ legal 
aid. Accordingly, Charles Evans 
Hughes was retained to study the 
question and give his opinion as to 
the form of statute required, if it 
should be decided to go the full dis- 
tance in endorsing state legislation. 

Several of the technologists who 
were present at Colorado Springs 
gave their views on gas conservation. 
It was felt by the committee that 
the scope of the inquiry should be 
broadened, hence the appointment of 
the technical sub-committee. 


F W. FREEMAN, of The Texas 
g@Production Co., Denver, brought 
to the attention of the committee of 
seven a subject which he said de- 
manded action. He _ discussed the 
heavy burden now imposed upon op- 
erating companies by the royalty own- 
ers and said the oil industry should 
seek revision of its lease contract 
forms. One suggestion he made is 
that contracts be so drawn as to pro- 
vide for trustee to act for all roy- 
alty owners where the interests are 
divided among a number of persons. 
It is well known that the operator 
is frequently forced to pursue a pol- 
icy of development that is against 
his wishes and against good operat- 
ing practice because royalty owners 
are difficult to bring into agreement, 
particularly in new fields. 
Following Mr. Freeman’s sugges- 
tion, a sub-committee was appointed 
to study existing lease forms and 
suggest remedial changes. This com- 
mittee consists of James A. Veasey, 
general counsel, Carter Oil Co., Tulsa; 
D. A. Richardson, counsel for Mar- 
land Oil Co., Oklahoma City and Rush 
Greenslade, Gypsy Oil Co., Tulsa. 
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Low Refinery Prices Causing Plants 
To Shut Down or Cut Runs 


TULSA, Sept. 17 

OW refinery markets in the Mid- 

| Continent field have _ resulted 

in a definite curtailment of re- 

fining operations there within the past 

few weeks. Current indications are 

that a further reduction in opera- 

tions will be made in the near future 

unless there is a marked improve- 
ment in prices for refined oils. 

Within the past week the manage- 
ment of the Imperial Refining Co. has 
decided to shut down both its crude 
stills and cracking plant at Ardmore 
until it can operate profitably. This 
company has a 7,000 barrel skimming 
plant and a 2,000 barrel cracking 
plant at Ardmore. Regular cus- 
tomers of the company will be taken 
care of through the company’s re- 
finery at El Dorado, Ark. 

The Imperial’s decision to close 
down its Oklahoma plant is the first 
announcement of that nature to be 
made in this state. A number of 
plants have been closed in_ north 
Texas, however, for similar reasons. 

The Anderson Prichard Oil Corp. 
has closed its refinery at Wichita 
Falls which it operates under lease. 
This company is continuing the opera- 
tion of its plants at Colorado, Tex. 
and Cyril, Okla. The Wichita Falls 
plant is a 3,000 barrel skimming plant 
which has been used largely for 
the production of specialty products. 

The Humble Oil & Refining Co. 
has closed its 4,000 barrel skimming 
and cracking plant at Burkburnett, 
Tex. At Wichita Falls the Primrose 
Refining Co. has closed its skimming 
plant. The Iowa Park Producing and 
Refining Co. has announced that it is 
contemplating closing its 1,500 bar- 
rel skimming plant at Iowa Park as 
soon as it has taken care of its pres- 
ent obligations. 

Refiners in North Texas reporting 
to NATIONAL PETROLEUM NEWS each 
week on their current operations 
showed an average of 67,763 barrels 
of crude oil per day charged to stills 
during July and August. For the 
week ending’ Sept. 9, the same group 
of plants reported a daily average 
run of 61,958 barrels of crude per 
day, a reduction of 5,805 barrels 
daily average. 

Crude runs of all reporting re- 
fineries in the five Mid-Continent 
states constituting about 60. per 
cent of the operating inland group of 
plants, averaged 285,396 barrels per 
day during the months of July and 
August. For the week ending Sept. 
9 this group of plants reported aver- 
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age crude runs of 279,875 barrels, a 
reduction of 5,521 barrels daily aver- 
age. This was a little less- than the 
reduction reported by north Texas 
operators. 

It is expected generally that cur- 
tailment programs will spread from 
Texas into Oklahoma, Kansas and 
North Louisiana and Arkansas within 
the next few weeks bringing crude 
runs well below their current level. 
At the present moment the heat wave 
throughout the middle west has stimu- 
lated demand to such a high point 
that refiners are drawing heavily on 
their stocks of gasoline to meet their 
orders. In the two weeks ending Sept. 
9 plants reporting to NATIONAL PETRO- 
LEUM NEWS reduced their gasoline 
stocks 9,400,000 gallons, the greatest 
reduction made in any two succeeding 
weeks this year. 

In the four weeks ending Sept. 9, 
the group of reporting plants charged 
to stills 7,989,016 barrels of crude 
oil and obtained as finished products 
141,237,000 gallons of gasoline, 25,- 
359,000 gallons of kerosene, 6,708,000 


gallons of stove distillate, 27,964,000 - 


gallons of gas oil and 115,263,000 
gallons of fuel oil. On the basis of 
these yields the return from the barrel 
of crude charged to Mid-Continent 
refineries at present on the basis of 
current spot markets is as shown in 
accompanying table. 


Price Yield 
Yield Yield Gal. in cents price 
9 per Bbl. per Gal. per Bbl. 
17.7 5.125 $1.084 
y 4.125 13 


Product 
Gasoline... *42. 
Kerosene _.... 7. 
Distillate .... 1. 
Gas Oil .... 8. 
Fuel Oil .... 34. 
Loss and oth- 

er products 5.7 


1 
6 
9 
3 
1 


3. 
0. 
3. 
14. 


9 


100.0 42.0 site 
“Natural gasoline purchased and _ blended 
at the refinery not included in yield. 


a the average cost of 
crude oil at the well in the 
Mid-Continent to be $1.32 per barrel 
(38.0 to 38.9 A.P.I. gravity) and the 
average gathering and _ pipe line 
charge to be 25 cents per barrel, 
the delivered cost of crude oil at the 
refinery would be $1.57 per barrel. 
This would leave the refiner a margin 
of only 4.5 cents per barrel to cover 
his operating and selling costs, de- 
preciation and interest on his invest- 
ment, If the average crude cost is 
based on 36.0 to 36.9 gravity crude 
the margin would be only 8.5 cents 
per barrel. 


In view of the large amount of light 
crude available in Oklahoma at the 
present time it appears likely that 
the average run by refineries is 
nearer 38 gravity than 36 gravity. In 
either case it is apparent that even 
the most efficient refining organiza- 
tion is taking a loss on current opera- 
tions. 





Fourth International Petrole- 
um Exposition and Congress, 
Tulsa, Sept. 24 to Oct. 1. 


Petroleum Section, National 
Safety Council, Hotel Stevens, 
Chicago, Sept. 27 to 30. 

North American Gasoline Tax 
Conference, Deshler - Wallick 
Hotel, Columbus, O., Oct. 3, 4, 5. 


Big Four State Jobbers, Kan- 
sas City, Mo., Oct. 4, 5, 6. 

Fuels Division, American So- 
ciety of Mechanical Engineers, 
St. Louis, Mo., Oct. 10, 11, 12, 13. 


Wisconsin Independent Oil 
Jobbers association, Plankinton 
Hotel, Milwaukee, Oct. 12. 

Petroleum Division, A. I. 
M. E., Texas Hotel, Fort Worth, 
Tex., Oct. 19, 20. 





Index to Coming Meetings 


Virginia Independent Oil Men’s 
Association, Monticello Hotel, 
Norfolk, Va., Oct. 20, 21. 


Independent Oil Men of Amer- 
ica, Congress Hotel, Chicago, 
Oct. 24, 25, 26. 


American Oil Men’s Associa- 
tion, West Baden Springs Hotel, 
West Baden, Ind., Nov. 2, 3, 4. 


Indiana Independent Petroleum 
Marketers’ Association, West 
Baden Springs Hotel, West 
Baden, Ind., Nov. 3. 


American Petroleum Institute, 
Hotel Stevens, Chicago, Dec. 6, 
7, 8. 


Ohio Petroleum Marketers As- 
sociation, Neil House, Columbus, 
O., Feb. 23, 24. 














Title Suits Affect 
Texas Oil Lands 


HOUSTON, Sept. 15.—Another valu- 
able oil survey in Texas has become a 
bone of contention in title litigation. 
It is the 741-acre Mary Whitley tract, 
near Borger, in the Texas Panhandle, 
where an accounting is sought for 
$4,700,000 of oil and gas receipts by 
Phillips Petroleum Co., and 18 other 
companies and individuals. The suit, 
which was filed at Austin, is to de- 
termine the northern lines of the 
Whitley survey. 

Action in the Whitley survey suit 
was brought partly to determine 
validity of claims of three of the 
defendants, Burt FE. Hinkley, Jr., of 
Brownsville; E. B. Trigg and Robert 
E. O’Keefe of Amarillo. Hinkley and 
O’Keefe claim they acquired rights to 
oil and gas permits covering the 
land involved under applications made 
to the state land office. Trigg claims 
he purchased or acquired the right 
to purchase the land outright from 
the state. 

Defendants are J. A. and George 
A. Whittenburg, Potter county; E. B. 
Neil, Jr., and Graham B. Johnson, 
Cleveland county, Okla.; Montford 
T. and Edward B. Johnson, Potter 
county; Phillips Petroleum Co.; De- 
vonion Oil Co.; Gibson Oil Corp.; 
Midwest Exploration Co.; Gulf Pro- 
duction Co.; Marland Oil Co. of Texas; 
Esther P. Wiley, Roy C. Patton and 


Nannie Patton, Los Angeles county, ° 


Cal.; and Messrs. Hinkley, O’Keefe 
and Trigg. 

Appeal will be taken from a Travis 
county district court decision in a 
suit involving Humble field producing 
properties in which the state of Texas 
was given a judgment of from $8,000,- 
000 to $10,000,000. The court ruled 
the state correctly claims title to 
265 acres of the 628 acres in a dis- 
puted tract along the south bank of 
the San Jacinto river in Harris 
county. Claims of seven oil com- 
panies and several individuals were 
disallowed in the district court de 


cision, which held the state should 
recover production receipts dating 
back about 20 years, less operation 
costs to be determined. 

The suit, which is generally known 
as that against “Blaffer et al,” affects 
The Texas Co.; its one time sub- 
sidiary, the Producers Oil Co., which 
The Texas Co. absorbed; Louisiana 
Oil Refining Corp.; Gulf Production 
Co.; Humble Oil Co., now succeeded 
by Humble Oil & Refining Co.; Para- 
ffin Oil Co.; and the old partnership 
of Blaffer & Farish. 

With exception of The Texas Co., 
affected to the extent of $1,201,000, 
and the Producers Oil Co., $1,788,000, 
other defendants figure variously to 
the extent of $207,000 to $321,000. 


Cities Service Offers 
New Anti- Knock Fuel 


CLEVELAND, Sept. 19.—Cities 
Service Oil Co. Sept. 15 began to 
market a new anti-knock gasoline 
throughout Ohio, It has been named 
Koolmotor 6 to 1, and was developed 
for the new high compression motors. 

Koolmotor 6 to 1 is produced by 
the cracking processes of Empire Re- 
fining Co., a sister Henry L. Doherty 
subsidiary and has an end point around 
400. The gasoline is dyed green. 

It is being advertised throughout 
the state, and service stations are 
decked with green pennants. Kool- 
motor 6 to 1 sells at a 3-cent pre- 
mium over the competitive grade, or 
at 24 cents tax included. Other 
Cities Service gasoline grades remain 
on the market. Koolmotor 6 to 1 
derives its name from the compression 
ratio of new type automobile engines. 


OIL CITY, Pa.—A business trip 
through Texas and Oklahoma _ will 
bring John Reid, vice president of 
the Joseph Reid Gas Engine Co., 
with headquarters here, to the 
International Petroleum Exposition in 
Tulsa during the week of Sept. 24 to 
Oct. 1. 


Pezos Proration Plan Formally Ratified 


Staff Special 

FORT WORTH, Sept. 16.—Repre- 
sentatives of Yates field operators, 
meeting in the offices of the Marland 
Oil Co. of Texas, Fort Worth, Sept. 
16, formally ratified an agreement 
reached a week previously for pro- 
rating crude runs from the Pecos 
county district. 

All representatives who are officers 
of their respective companies signed 
the agreement and others not author- 
ized to make corporate” signatures 
gave notice of full accession to the 
plan. 

When it had been established that 
Yates field operators were in full 
accord with the plan to pro-rate 
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crude runs in conformity to 44,000 
barrels daily outlet, beginning Oct. 1, 
there remained little else for the 
assembly to consider than the details 
of handling the plan. 

A field representative of the pro- 
rating committee will meet with pipe- 
line representatives and _ operating 
men in the field late this month to 
take official gauges of the wells. 
Each well will be gauged on its open 
flow capacity for a two-hours period 
and the runs from the _ individual 
lease computed on the relation of 
potential production to the field total. 
Thereafter, gauges will be made the 
Ist and 15th of the month through- 
out the pro-ration period. 


Little River Well Limit 
Raised to 1000 Bbls. 


Tulsa, Sept. 17.—After a series of 
discussions, operators in the Little 
River pool went to the Oklahoma 
Corporation Commission Friday and 
asked for and got a modification of 
the order which limited production 
to 100 barrels per well. The new 
limit is 1,000 barrels. 

This action was brought on partly 
by royalty owners who were drawn 
up in hostile array and partly by 
the difficulty of making the wells 
perform at all if they were pinched 
to the former figure. It is reported 
that the royalty owners who were 
doing most of the objecting feel 
better about it now, although C. L. 
Moss, the one who got the temporary 
injunction in the Seminole district 
court against the Indian Territory 
Illuminating Oil Co., plans to go 
into the supreme court of the state 
to test the commission’s authority to 
order any restriction. Judge Crump, 
in vacating his order on Sept. 13, 
five days after it had been issued 
gave the plaintiff 10 days to lodge 
his appeal in the supreme court and 
required supersedeas bond of $1,000. 

The commission’s new action is 
simply a modification of the original 
order and limits production to 1,000 
barrels per well per day for 15 
days, taking effect on Sept. 16 and 
running to Oct. 5. 


A. P. I. To Consider State 
Taxes On Gasoline 


CHICAGO, Sept. 16.—The Ameri- 
can Petroleum Institute is going to 
make an investigation of the gasoline 
tax situation in the United States, 
viewing the question through the eyes 
of its member companies. The initial 
conference on the subject convenes at 
the Stevens hotel, Chicago, at 10 
a.m., Sept. 20. 

The tax conference is a committee 
meeting and not a general open ses- 
sion. A special committee on taxa- 
tion has been formed, by each mem- 
ber of the Institute’s board of direc- 
tors appointing a member. Undoubt- 
edly the directors, who are heads of 
companies for the most part, will ap- 
point their own tax experts in many 
cases. It is expected that every 
section of the country will be repre- 
sented in the conference. No defi- 
nite time has been set for the con- 
ference to close. 

The meeting was called by R. L. 
Welch, secretary of the A.P.I., who 
was one of the few representatives 
the oil industry had in St. Louis last 
fall when the tax officials of about 
30 states assembled there to theorize 
upon co-ordination. The tax officials 
will meet again this fall in Colum- 
bus, O. 
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Seminole Air-Lifters Society 
Plans Bi-Weekly Meetings 


TULSA, Sept. 15 
HE Seminole Air Lift Society be- 
came an accomplished fact at a 
meeting at the Walker camp of the 
Indian Territory Illuminating Oil Co. 
last night. The 36 men _ attending 
the meeting expressed themselves 
unanimously in favor of the idea back 
of the association the exchange and 
dissemination of ideas and informa- 
tion relative to air-lift work, partic- 
ularly in the Greater Seminole dis- 
trict. The meeting was preceded by 
a dinner served in the dining room 
of the Walker camp. 


It was decided by the society that 
its affairs should be directed by a 
steering committee, rather than by 
the usual list of officers. This com- 
mittee will decide on programs, place 
and time of meetings, and men to 
lead discussions and act as _ chair- 
men at each meeting. It consists of 
Dr. D. B. Dow and C. M. Rader, 
of the FE. T. fF. ©. Co. and W. 1. 
Underwood, of the Pure Oil Co. H. 
B. Thomson, of the I. T. I. O. Co., 
was elected secretary of the society. 


Although regular meetings are to 
be held every two weeks, the next 
one was scheduled for Sept. 21, so 
as not to conflict with the Interna- 
tional Petroleum Exposition. Subjects 
assigned for discussion at the next 
meeting was “Flow through Tubing”, 
and “Use of Tapered Strings’. Dis- 
cussions are to be led by Millard Land, 
gas-lift engineer for the Pure Oil 
Co. 

Subjects for future meetings were 
decided upon in sufficient number to 
last the society a year, are: “Effect 
of Back Pressure”; “Flow Through 
Tubing”; “Use of Tapered Tubing”; 
“Ratio of Tubing to Casing”; ‘“Math- 
ematics of Flow’; “Foot Pieces”: 
“Mechanical Efficiency as Related to 
Economic Efficiency’; “Combination 
Pumping and Flowing”; “Relative 
Depths of Tubing”; “Gas-oil Ratios”; 
“Effects of Heading”; “Use of Air 
vs. Gas”; “Rocking of Wells’; “Eco- 
nomic Limit of Gas-Lift Wells”; 
“Working Pressures”; “Use of Wet 
and Dry Gas in Flowing”; “Re-pres- 
suring in Connection With Gast-Lift”; 
“Centralized as Compared With Vol- 
ume Control’; “Loss of Gas in Flow- 
ing”; “Solubility of Gas in Oil”; 
“Ultimate Recovery From Gas-Lift 
Wells”; “Intermittent Flowing”; “Cor- 
rosion.” 

Several brief talks were made out- 
lining benefits to be derived through 
exchange of information and _ predict- 
ing that the society would prove a 
big help to all concerned. W.. P. 
Sutton, production superintendent of 
the I. T. I. O. Co., pledged the co- 
operation of his company in the ex- 
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change of ideas. C. V. Millikan, of 
the Amerada Petroleum Corp. told 
of conditions a few years ago when 
oil companies jealously guarded all 
information, and pointed to the great 
scientific progress made by the in- 
dustry since the modern idea of 
“swapping information” came _ into 
being. Other talks were along simi- 
lar lines. 

Clifton R. Swarts and W. S. Mor- 
ris of the U. S. Bureau of Mines, 
after stating that the society would 
be of help to them in gathering data, 
announced that work would start Oct. 
1 on a special bulletin on gas-lift. 


Shaffer Fighting Illinois 


Gasoline Tax 


CHICAGO, Sept. 15.—The state of 
Illinois is still under fire on its 2- 
cent. gasoline tax levied by the re- 
cent legislature. In addition to the 
action brought by the Chicago Motor 
club, which has progressed now to the 
state supreme court, Shaffer Oil & 
Refining Co. of Tulsa this week 
petitioned the U. S. District court 
to enjoin the enforcement of the law. 

In the bill of complaint, Shaffer’s 
attorneys point out that the law works 
a special hardship on Shaffer Oil 
& Refining Co. because it makes 
them literally bear the tax themselves 
on a large portion of their business 
instead of passing the burden of tax 
along to the consumer. This is_ be- 
cause the city of Chicago and the 
Chicago post office are two of Shaf- 
fer’s largest Illinois customers. Both 
customers claim exemption from the 
gasoline tax and refuse to pay it. 

These two contracts mount into 
enormous gallonage and the company 
can not afford to absorb the tax 
especially because both contracts were 
awarded on competitive bid, so prices 
are low and profits small. During 
August Shaffer delivered 162,396 gal- 
lons of gasoline to the city’s several 
departments. The post offic: con- 
tract amounted to about 200,000 
gallons to be delivered during the 
quarter ending Sept. 30. 

The oil company’s attorneys are of 
the opinion that the Illinois gasoline tax 
is collectible only upon sale, but they 
say “Gasoline sold to the city becomes 
city property and city property can 
not be taxed under the provisions of a 
law passed March 30, 1872, exempting 
chartered municipalities from  taxa- 
tion.” By the same reasoning they 
figure U. S. government property 
exempt from the taxation. 

Shaffer’s contract with the local 
post office is an unusual one and prob- 


ably only one in the country, the price 
being based on the Group 3 spot price 
in tank ears. The price is figured at 
the Group 3 price plus a_ handling 
charge. Shaffer has set apart a tank 
at its Chicago bulk plant for the 
use of the post office and gasoline 
is shipped from the Oklahoma _ re- 
finery to the Chicago post master, 
“gwovernment bill of lading.” Thus 
authorities at the post office argue 
that the gasoline is government 
property from the time it leaves the 
refinery. 


Illinois 


Jobbers Enjoy 
Golf at Galesburg 


CHICAGO, Sept. 17.—Col. A. E. 
Inglesh, representative of the Illinois 
Department of Finance, was the prin- 
cipal speaker at the meeting of the 
Illinois Petroleum Marketers’ Asso- 
ciation in Galesburg Sept. 14. He 
discussed the Illinois gasoline tax, 
paying especial attention to the ma- 
chinery of collection and explaining 
the use of various forms to the oil 
men. There were about 90 in attend- 
ance. 

I. R. Kennedy, Kennedy Oil Co., 
Galesburg, was the host of the II- 
linois jobbers and other visitors. Those 
who eame to Galesburg by rail were 
escorted by Mr. Kennedy to the Se- 
questered Country Club grounds where 
the meeting was held. 

After the oil men had heard the 
intricacies of form 5-C explained they 
were very largely of the opinion that 
they could “do it better with mashie”. 
So they lunched together and _ ad- 
journed in foursomes to the golf 
course, where they spent the rest 
of the day. 


Skelly Man Gets Another Job 
HOUSTON, Sept. 15.—Richard T. 


Lyons, west Texas division manager 
of Skelly Oil Co., at San Angelo, is 
now temporarily in charge of the 
Oklahoma division land department 
also. He is serving in the last men- 
tioned position because of the re- 
cent resignation of H. J. Lawler. 


Although retaining charge of the 
San Angelo office, Mr. Lyons neces- 
sarily will spend much of his time 
in Tulsa for the present. Besides 
Oklahoma, the northern division men- 
tioned comprises the Texas Panhan- 
dle, Louisiana and Arkansas. 

Mr. Lyons, who was graduated from 
Massachusetts Institute of Technology 
in 1917, has been with the Skelly 
organization since 1924. He was a 
geologist in north Texas in Ranger 
and Burkburnett development days. 
Afterward he spent a year in the 
Maracaibo basin of Venezuela before 
working in the Bristow district of 
Oklahoma and in east Texas. 
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Natural Gasoline Rates 
To East Attacked 


Staff Special 
TULSA, Sept. 17 
EFUNDS on freight rates paid 
by manufacturers in the Mid-Con- 
tinent field covering shipments of 
natural gasoline to eastern points 
were sought this week in a hearing 
at the Mayo hotel before Examiner 
Maidens of the Interstate Commerce 
Commission. Reparations asked ex- 
tend back over several years. Five 
companies are pushing the com- 
plaints, the Carter Oil Co., Tidal Re- 
fining Co., Skelly Oil Co., Phillips 
Petroleum Co. and the Chestnut & 
Smith Corp. 

Claims for reparations in some of 
the cases cover shipments made as 
long ago as 1921 and 1922 since sev- 
eral of the cases now being tried 
were filed in 1923. The cases have 
been held up pending decision by the 
commission of an attack on _ rates 
from northeastern Oklahoma _ and 
southeastern Kansas to Bayonne, N. 
J., which was made by the Phillips 
Petroleum Co. in Docket No. 14,995. 
As a result of this case natural gaso- 
line rates were reduced 6 cents per 
hundred to 72 cents between the pro- 
ducing points mentioned and Bayonne 
on June 14. 

In the present group of cases at- 
tacks are made on the rates to 
Charleston, S. C., Bayonne and Bay- 
way, N. J., and in one of the cases 
to refining points in eastern Ohio and 
Pennsylvania. A greater number of 
points of origin are involved than in 
the case won last spring. 

The weight of natural gasoline as 
compared with other petroleum prod- 
ucts is playing a part in the present 
cases. Manufacturers are pushing 
their contention that natural gasoline 
weighs much less than other products 
and is entitled to a lower estimated 
weight than 6.6 pounds per gallon. 

In both the present case and the 
general investigation the gasoline 
manufacturers are asking an_ esti- 
mated weight of 5.5 pounds per gal- 
lon. They assert that by being forced 
to pay for 1.1 pounds extra weight 
on every gallon of gasoline shipped 
they are, in effect, paying a rate 20 
per cent greater than if they were 
shipping refined gasoline. 

Strenuous objection to the consid- 
eration of estimated weights in the 
present cases was made by attorneys 
for the carriers. The shippers count- 
ered that if the lesser weight is not 
to be considered in the cases they 
will ask that reparations be made 
on the basis of a rate much lower 
than if the weight of 5.5 pounds per 
gallon is allowed. 

An important contention of the man- 
ufacturers of natural gasoline is that 
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their finished product still must be 
blended with refinery gasoline under 
present commercial practice before be- 
ing sold as finished motor fuel. Be- 
ing a raw product it is contended 
that rates should be lower than on 
finished materials. 

In all of the cases which were 
heard this week the manufacturers 
were asking through one figure rates 
to destination in place of proportional 
rates made up of a combination of 
locals to and from the Mississippi 
river crossings. In support of this 
«a large number of through rates es- 
tablished by the Interstate Commerce 
Commission were cited as precedents. 

For the Skelly Oil Co. Mr. Pearce 
asked the commission to fix the rate 
from north Texas at 70 cents per 


hundred on a 5.5 pounds per gallon 
basis or 58.5 cents per hundred on 
the estimated weight of 6.6 pounds 
per gallon. From Oklahoma the re- 
quest was for a 72 cent rate at a 
weight of 5.5 or 60 cents at 6.6 
pounds per gallon. 

An important point for the man- 
ufacturers was brought out during 
the cross examination of J. R. Free 
man of the Carter Oil Co. when the 
railroads sought to show that move- 
ment of natural gasoline to the east 
has increased in spite of the freight 
rates. Mr. Freeman lit a bomb shell 
under the attorney by his reply that 
the movement had increased but not 
by rail. He showed that the Carter 
Oil Co. was moving gasoline to the 
Standard Oil Co. of New Jersey by 
tank steamer to avoid the high rates. 

Railroads were not prepared to put 
in their evidence and were granted 
a continuance of the case at noon 
Sept. 17. The date and place for 
the next hearing was not announced 
at the time of adjournment. 


huis Reopens New Part of 1925 Rate Case 


TULSA, Sept. 17.—The Interstate 
Commerce Commission has reopened 
for further consideration another part 
of the territory involved in the Mid- 
Continent oil rate case of 1925. No 
additional testimony will be taken 
by the commission in deciding the 
case, it was announced. The rate 
body’s final decision will be based on 
testimony originally submitted in the 
case when it was tried several years 
ago. 

The territory involved in the new 
reopening consists largely of the 
state of Missouri except St. Louis. 
In this area rates are now higher 
than they are to St. Louis as a 
result of the original decision, thus 
constituting a violation of section 4 of 
the Interstate Commerce Act. Spe- 
cial permission was given the rail- 
roads to charge the higher rates pend- 
ing final decision in the case. 

The order for reopening was re- 
ceived with satisfaction by Oklahoma 
refiners who made a last minute 
stand before the commission in order 
to keep Group 2 (Kansas) and Group 
1 (Kansas City) refiners from obtain- 
ing reductions in rates under Okla- 
homa to Mississippi river crossings 
and points beyond. It is the view 
of some traffic managers in this area 
that the reopening indicates that the 
commission may not carry the Kan- 
sas differentials past the Mississippi 
river or at least may not make them 
as great as was granted originally. 
In order to take either of these 
actions it is pointed out that present 
rates into Missouri would have to be 
lowered below their present level. 

New oil rates to the territory east 
of the Mississippi are now postponed 
until Nov. 20. Unless there is an 
additional postponement it is gener- 


ally believed that the Commission’s 
final decision may be announced 
shortly. 


Midland Oil Men Plan 
Petroleum Club 


HOUSTON, Sept. 15.—Oil men 
maintaining headquarters in the Mid- 
land district of the west Texas 
Permian age salt basin are organiz- 
ing a petroleum club. W. A. Yeager 
of the Prairie Oil & Gas Co., Mid- 
land, is temporary chairman of the 
organization committee, working with 
C. C. Mason and others in develop- 
ing plans for the club. 


A finance committee includes George 
Coats of Independent Oil & Gas Co.; 
H. M. Bayers of Gulf Production Co.; 
Dave Smith of Independent Oil & Gas 
Co.; E. H. Stafford of Mid-Continent Pe 
troleum Corp.; and C. C. Mason, for- 
mer oil man and now a young busi- 
ness man of Midland. The member- 
ship committee is “Bob” Patterson of 
the Gulf; George Corbe of Texas Pa- 
cific Coal & Oil Co.; Forest McAdams 
of Llano Oil Co.; W. A. Hyatt, 
broker; “Dick” Knox of Atlantic Oil 
Producing Co.; and J. F. Hornbeck 
of Vacuum Oil Co. 





TULSA—E. S. Porter, who has been 
in charge of oil sales for the Amerada 
Petroleum Corp., has been transferred 
from the New York to the Tulsa of- 
fices of the company. He is also han- 
dling the work formerly done by 
George Myers, assistant superintend- 
ent of production, who has resigned 
to engage in leasing and royalty busi- 
ness on his own account. 
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Mid-Continent Assn. 


Program Announced 


Staff Special 


TULSA, Sept. 17.—Addresses by E. 
W. Clark, president, American Pe- 
troleum Institute; James A. Veasey, 
general counsel, Carter Oil Co., and 
Josh Lee, humorist, University of 
Oklahoma, will be features of the 
annual banquet of the Mid-Continent 
Oil & Gas Association in the Mayo 
hotel, Tulsa, the evening of Sept. 
30. Other speakers will be announced 
soon, said Harry H. Smith, secre- 
tary of the association. N. A. Gib- 
son, attorney, noted throughout the 
southwest for his speaking ability, will 
be toastmaster. 


At 2:30 p. m. Sept. 30 the annual 
business meeting will be held in the 
offices of the association. A new 
executive committee will be elected and 
the policy of the association on several 
matters will be outlined. As usual, 
taxation will be discussed. The 
perennial Campbell Russell has been 
circulating a petition calling for an 
election to vote on a larger gross pro- 
duction tax. He says he has enough 
signatures to obtain an election. His 
time for filing expires Sept. 24. If he 
files, officers of the Mid-Continent 
association will examine the petition 
and report to the members Sept. 30. 


It will be decided whether another 
campaign is to be made. 


Director Don Wallace, of the pe- 
troleum safety council, a division of 
the Mid-Continent association, — will 
talk briefly about the work he is di- 
recting and outline the plans for the 
rest of the year. 


Magnolia to Build Outlet 


To Ranger Territory 


DALLAS, Sept. 16.—Magnolia Pe- 
troleum Co., which already is laying 
an 8-inch pipeline from the University 
(Church & Fields) area of Crane 
county to its tank farm at Midland, on 
the Texas & Pacific railroad, will 
go ahead with construction of a 20,- 
000-barrel outlet from the west Texas 
region to connection with its main 
transportation system in the Ranger 
territory. 


It had been a foregone conclusion 
that such a line would be built, ex- 
tending eastward from Midland to the 
Ranger territory after the manner of a 
similar outlet already placed in opera- 
tion by the Gulf Pipeline Co.; the 
question about the Magnolia line was 
when it would be built and the size 
of the pipe. Confirmation is now 
made by the Magnolia that pipe has 
been ordered for an 8-inch welded 
line, which is expected to tie-in with 
the existing system at Riddle station, 
Comanche county, about Jan. 1, next. 


Detroit Oil Man Halts 
Flight Around World 


CLEVELAND, Sept. 19.—Edward 
F. Schlee, head of the Wayco Oil 
Corp., Detroit, and his pilot, William 
S. Brock, after having flown 12,295 
miles of their contemplated 22,212- 
mile trip around the world, are re- 
turning to the United States from 
Tokio, Japan, by boat. They have 
yielded to the appeals of their fam- 
ilies and friends, and expert aeronau- 
tical opinion in this country and 
Japan that an effort to fly the 2480 
miles from Japan to the tiny Mid- 
way islands in the Pacific would be 
foolhardy. 

The Detroit oil man and his pilot, 
who is manager of the Wayco Air 
Service, Detroit, another Schlee en- 
terprise, reached Tokio Sept. 14 on 
the tail of a typhoon after having 
been held up two days by typhoons 
and a tidal wave that cost hundreds 
of lives in the vicinity of Omura, 
Japan, where they sought shelter on 
their flight from Shanghai Sept. 11. 

The two men had 9,917 miles of 
their contemplated trip before them. 
They will sail from Yokohama and 
will reach San Francisco whence they 
will fly to Detroit. They are expect- 
ing to keep their plane on the deck 
of the Japanese liner they are return- 
ing on and to hop off for Detroit as 
soon as they reach the United States. 
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1—12 Cylinder Carbondale 


19! — 5", 


Wax Distillate Chiller— 
two sections wide—six sections high— ay. 
Length of cylinder exclusive of connections 
Diameter of outside cylinder—8" 


——- 


Refinery Equipment 


* FOR SALE * 


The following material, now located at 
Warren, Pa., will be sold immediately at a 


REASONABLE PRICE 


2—250 H.P Geary Water Tube Boilers hae 


1—25 Ton Carbondale Absorption Refrigeration Unit 


1—48"'"—170 Plate—Carbondale Wax Filter Press 
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nw 


1—36""—180 Plate—Carbondale Wax Filter Press a 


1—4 Cylinder Carbondale Wax Distillate Chiller— I 
one section wide—four sections high— 
Length of cylinder exclusive of 

Diameter of outside cylinder—8" 


to 


Direct all inquiries to 


Engineering Department 
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20 barrel Oil Filters 
78 barrel Oj Filters 
40 barrel Oil Filters 
42 barrel Oil Filters 
56 barre! Oil Filter 
54 barrel Oil Filter 
- 68 barrel Oil Filter 
-67 barrel Oil Filters 
-11 barrel Oi! Filters 
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THE PURE OIL COMPANY 


35 East Wacker Drive, CHICAGO. 
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North & North Total Week Total Week 

Kansas Oklahoma Cent. Texas La.-Ark. Ended Sept. 16 Ended Aug. 19 

Plants Reporting. . oe 23 46 | 41 14 124 124 

Crude Capacity (bbls.) ; 106,200 165,900 144,300 53,700 470,100 470,100 

Cracking Capacity... 29,000 45,800 15,750 20,200 110,750 110,750 

Da. Av. Crude Runs...... 61,262 + 7.8 117,145 + 1.4 59,378 — 4.2 46,615 + 2.3 284,400 + 1.6 294,041 

Da. Av. Other Oils.... | 3,597 27.14 2,408 — 45.6 7,129 + 2.6 | 1,002 + 18.9 14,136 — 17.5 13,272 
GASOLINE—Gallons 

Stocks, Sept. 9 7,412,000 36,117,000 14,955,000 | 2,294,000 60,478,000 70,508,000 

Prod. 9-9 to 9-16 8,450,000 — 0.4 18,617,000 + 0.7 7,307,000 — 1.1 | 3,770,000 + 3.8 38,144,000 + 0.4 38,146,000 

Ship. 9-9 to 9-16 9,695,000 — 8.0 22,493,000 + 14.2 7,057,000 — 9.5 | 3,892,000 + 0.9 43,137,000 + 3.0 37,921,000 

Stocks, Sept. 16 | 5,867,000 17.5 | 32,241,000 — 10.7 15,205,000 + 1.7 2,172,000 — 5.3 55,485,000 — 8.3 70,733,000 

Ratio Sales to Prod | 114.7% | 120.8% 96.6% | 103.2% 113.1% 99.4% 
KEROSENE—Gallons 

Stocks, Sept. 9 | 3,648,000 | 4,169,000 1,921,000 | 419,000 10,157,000 12,209,000 

Prod. 9-9 to 9-16 : | 1,783,000 + 23.0 | 2,944,000 — 5.3 1,536,000 + 6.3 | 445,000 6.3 6,708,000 + 3.5 6,775,000 

Ship. 9-9 to 9-16 | 2,067,000 + 13.7 3,402,000 + 11.9 1,824,000 + 42.8 | 437,000 16.4 7,730.000 + 16.1 7,072,000 

Stocks, Sept. 16 , | 3,364,000 7.8 3,711,000 11.0 1,633,000 — 15.0 | 427,000 + 1.9 9,135,000 — 10.1 11,912,000 

Ratio Sales to Prod | 115.9% | 115.6% 118.7% | 98.2% 115.2% 104.4% 

STOVE DISTILLATE—Gallons 

Stocks, Sept. 9 | 4,821,000 6,652,000 2,162,000 72,000 | 13,707,000 11,146,000 

Prod. 9-9 to 9-16 | $37,000 5.4 781,000 1.9 236,000 36.2 75,000 + 5.6 | 1,529,000 — 10.0 1,681,000 

Ship. 9-9 to 9-16 | $03,000 + 0.2 264,000 $6.2 169,000 32.4 63,000 +152.0 | 899,000 — 23.0 936,000 

Stocks, Sept. 16 | 4,855,000 + 0.7 7,169,000 + 7.8 2,229,000 + 3.1 84,000 + 16.7 | 14,337,000 + 4.6 11,891,000 

Ratio Sales to Prod 92.2% 33.8% 71.6% 84.0% 58.8% 55.7% 
GAS OIL—Gallons 

Stocks, Sept. 9 , 9,681,000 40,173,000 16,758,000 10,459,000 77,071,000 72,025,000 

Prod. 9-9 to 9-16 1,683,000 10.5 2,653,000 +- 11.7 1,342,000 + 7.4 2,089,000 + 15.5 7,767,000 + 6.2 6,206,000 

Ship. 9-9 to 9-16 | 2,350,000 + 15.8 2,635,000 +315.0 1,049,000 + 1.0 | 2,694,000 +127.3 8,728,000 + 78.5 4,653,000 

Stocks, Sept. 16 | 9,014,000 6.9 40,191,000 + 0.04 17,051,000 + 1.7 9,854,000 58 76,110,000 — 1.2 73,578,000 

Ratio Sa'es to Prod 139.6% | IPI 78.2% 129.0% 112.4% 75.0% 
FUEL OIL—Gallons 

Stocks, Sept. 9 13,287,000 44,155,000 | 32,618,000 | 9,309,000 | 99,369,000 97,101,000 

Prod. 9-9 to 9-16..... 6,004,000 + 4.2 7,614,000 2.9 | 7,632,000 4.9 | 7,221,000 + 5.9 | 28,471,000 + 0.1 30,269,600 

Ship. 9-9 to 9-16 5,133,000 + 1.6 8,464,000 + 20.0 | 7,045,000 93.6.1 7,112,000 LS 27,754,000 23 28,363,000 

° ! 2 = 2? - ! | > t 7 : ey 
Stocks, Sept. 16........ : 14,158,000 + 6.6 $3,305,000 1.9 33,205,000 + 1.8 9,418,000 + 1.2 | 100,086,000+ 0.7 99,007,000 
Ratio Bales to Pood....--. | 95.9% 111.2% 92.3% 98.5% |__97.5% 93.7% 
a ics ¥ ala ™~ . . ad . Pg . 
Gasoline Produced by Various Methods, Week Ended September 16 

: % of % of % of Louisiana- % of % of 

Kansas Total Oklahoma _ Total Texas Total Arkansas Total Total Total 

Straight Run.. Pes eae Ge 5,866,000 69.4 13,498,000 72.5 | 5,878,000 80.4 | 1,311,000 34.8 26,553,000 69.6 

Cracked eet ae 2,040,000 24.2 3,467,000 18.6 1,125,000 15.4 1,898,000 50.3 8,530,000 22.4 

Natural 2 544,000 6.4 1,652,000 8.9 304,000 2 561,000 14.9 3,061,000 8.0 

at : Breer xo 
Total.. , 8,450,000 18,617,000 7,307,000 3,770,000 | 38,144,000 








+ or — columns are changes over previous week. 


Mid-Continent Gasoline Stocks Cut 5,000,000 Gallons 


Staff Special By Telegraph week’s shipments. This is only a lit- Sept. 2, when jobbers were stocking 
TULSA, Sept. 20 tle below the record shipments for for the Labor Day holiday. 
COMBINATION of sweltering the year reached in the week ended Gasoline shipments in the past three 


fall weather and a resumption 
of export shipments gave Mid- Summary for the Month 
Continent refiners another banner 
week in the sale of gasoline in the 
week ended Sept. 16. Reports gath- 


Production and shipments, all reporting refineries, for four weeks ended 
Sept. 16. Change in stocks figures from Aug. 19. 
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Barometer of Mid-Continent Refinery Market—Week Ending September 16 


Charted Course of Prices, Production, Shipments, Stocks of Principal Refined Products, Week by Week, From Reports Made by 124 Plants to 
National Petroleum News 
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Barometer of the Mid-Continent Refinery Market—Week Ending Sept. 16, 1927 


Charted Course of Prices, Production, Shipments, Stocks of Principal Refined Products, Week by Week, From Reports Made by 124 Plants to 
National Petroleum News 


Stocks of Stove Distillate at 
i24 Mid-Continent Refineries 
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Stocks of Gas Oil at 124 
Mid-Continent Refineries 
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Stocks of Fuel Oil at 124 
Mid-Continent Refineries 


Price of 24-26 Fuel Oi! 
(Group 3) . 
See Scale at 
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Millions of Gallons 


weeks have been at a higher level 
than any previous period this year. 
Stocks of gasoline were reduced 15.,- 
248,000 gallons in the four weeks 
ended Sept. 16 because crude runs 
have been kept well below the sum- 
mer level. 

Crude runs for the current week 
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averaged 284,400 barrels a day. Runs 
averaged 4,875 barrels daily more 
than in the previous week but were 
a little more than 1,000 barrels less 
than the average daily runs in the 
week ended Sept. 2. 

Oklahoma and Kansas refiners en- 
joyed a heavier run of gasoline busi- 


ness last week than their competi- 
tors in Arkansas, north Louisiana and 
Texas. Kansas refiners cut their 
gasoline stocks 1,250.000 gallons to 
a low point of 5,867,000 gallons or 
less than five days’ supply at the 
current rate of shipment. Oklahoma 
refiners cut their stocks nearly 3,900,- 
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California Settled Production 
Shows Tendency to Decline 


000 gallons when their shipments 
reached a new high total for a single 
week of 22,493,000 gallons. Arkansas 
gasoline stocks now are down to 
about four days’ supply, about a 
working stock. Texas refiners re- 
ported an increase in stocks of 25,000 
gallons. 

Shipments of kerosene increased 
more than 1,000,000 gallons to 7,730,- 
000 gallons while production was in- 
creased only 320,000 gallons to 6,768,- 
000 gallons. Stocks were cut 1,020,000 
gallons to 9,135,000 gallons, the low- 
est point reached since September, 
1926. 

Stocks of distillate continued to 
increase. Shipments of this commod- 
ity fell to 899,000 gallons, a decline 
of 23 per cent. Stocks increased 
600,000 gallons or 4.6 per cent to 
14,337,000 gallons. A year ago dis- 
tillate stocks totaled approximately 
10,000,000 gallons. 

Gas oil shipments were on a much 
more satisfactory level than at any 
time since middle July. Stocks were 
reduced 1,000,000 gallons to 76,110,000 
gallons. 

Shipments of fuel oil were slightly 
less. Production was almost un- 
changed. Stocks at all reporting 
plants increased 720,000 gallons or 
0.7 per cent to 100,086,000 gallons. 

Eastern Jobber to Erect Stations 

IRVINGTON, N. J.—Hellmund 
Refining Corp., with headquarters 
here, is now erecting a _ bulk sta- 
tion here with 300,000 gallons ca- 
pacity. The station has a siding on 
the Lehigh Valley Railroad. 

The company is also building a 
filling station at Maplewood, N. J., 
and has just completed one at Ir- 
vington. It has eight sites for fill- 
ing stations, according to H. E. Hell- 
mund, manager. It also has _ ,rail- 
road siding at Newark, N. J. 

The company buys in the 
market. 
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Staff Special 
LOS ANGELES, Sept. 17 
ALIFORNIA fields the past week 
showed a tendency towards small 
declines in settled production; with in- 
dications that Seal Beach has about 
reached its new peak, with the sharp 
decline only a few days off. 

Several splendid wells have been 
completed in the Alamitos Heights 
area of the Seal Beach field the past 
week, but they do not hold up well. 
For instance Marland Oil company 
completed Selover 13 for slightly bet- 
ter than 5000 barrels in the Wasem 
sand, at a total depth of about 5700 
feet, but within five days this well 
was making about 4000 barrels. Mar- 
land also completed Selover 14 for 
about 3500 barrels at about the same 
depth. Five other wells were com- 
pleted with flush production of more 
than 1000 barrels per well. 

Several of the wells drilling deeper 
+ 
for the Wasem sand have penetrated 
sand at about 5600 feet, and 
had to plug back, thus delay: 
ing completions, but proving up the 
depth of the sand. With 
mately 20,000 barrels of new produc- 
tion last week, the field showed an 
increase of about 3000 barrels, 
dicating a decline of some 17,000 bar- 
in the producing wells. 


gray 
have 


approxi- 


in- 


rels per day 
But a portion of this decline is rep- 
resented by producers shut down to 
drill deeper the sand, for a 
greater production. Authorities esti- 
mate the Seal Beach daily production 


into 


at the end of December at 35,000 to 
50,000 barrels, although the writer 
leans to the opinion that about 35,000 
the best estimate. 

At Ventura Avenue, 30 
drilling, and this field will do well to 
hold to 
unless several of the wells are com- 
pleted for 
than expected by some authorities. 

Interest continues in the Pacific 
Eastern well at Bakersfield, which has 
been testing for several weeks. Dur- 
ing the past week, the hole was bailed 
down carefully with a plug at the 
bottom in an attempt to control the 
heaving sand, which has prevented the 
well from flowing. Late in the week 
the hole was being swabbed. For a 
time the gas pressure was lost, but 
late in the week it gave evidence of 
being restored the bailing pro- 
gressed. 


barrels is 


wells are 


close its present production 


larger initial productions 


as 


Associated’s Cypress wildcat, about 
midway between Rosecrans and Ingle- 
wood, just outside Los Angeles city 
limits, was on a production test dur- 
ing the week, and it refused to flow, 
although it has a good gas pressure, 
flowing gas with a natural gasoline 
content of 2 gallons to the 100@ cubic 
feet, and making some oil around 36 
gravity. Decision was reached late 
in the week to drill deeper, for an- 
other production test. 

The C. C. M. O. wells in the Rincon 


area west of Ventura avenue are drill- \ 


ing deeper, with indications very good. 
Considerable real oil sand has been 
penetrated in both wells, with a 
heavy gas pressure. 
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PRODUCTION SUMMARY 
Sept. 17 Sept. 10 
Production east of Rockies ............ 1,855,750 *1,866,000 
BONO as spickccsssnccousncceschsaisvsaiyesactseieassnengeyenccteess 10,250 
Total production in U. S................. 2,494,850 *2,505,400 
IS oA cass cov cau sivavanvasvaneaaenieaeeeeoee 10,550 
Crude oil imports ........ pnssteenvens tears: 220,143 185,857 
IIA ck ss sou casaasicdcbauombocbndecnssaasescanvuapeousunsiee 34,286 
Total crude supply  ........:....06s0.00050. 2,714,993 *2,691,257 
Increase ............ ssf ARGS VieRRES SNAIAGUR Vi ToRES DEON ee ase 23,736 
*Revised. 
OKLAHOMA Sept. 17 Sept. 10 
Sept. 17 Sept. 10 De Soto, Red River 4,000 4,100 
North Braman.......... 8,050 3,050 Elm Grove .........0. 700 
South Braman ... 2,200 2,300 Bellevue ssemyseseusmlinsehe 1,250 
Blackwell ......... 3,950 4,000 Cotton Valley 5,350 
Hubbard ...... 4,100 4,400 Urania aan sesesessenesesers 10,200 
Thomas ....... 4,200 4,150 Pleasant Hill 650 
Tonkaws 18,700 19,000 pee ee ay ot 
+ iggiaban 10950 11,100 ‘Total, N. Louisiana 53,400 54,350 
Se eee 36,150 36,450 Decrease  sreesserseesseeneeesserneeens 950 
Osage, outside Bur- ARKANSAS 
BRINIG: ssekeseiacaetsieorveds 31,050 31,200 El Dorado ................ 5,950 5,650 
Watchorn 1,800 1,800 Smackover, light .... 10,100 10,500 
TAA | as veicccesees 21,250 21,200 Smackover, heavy.... 78,450 78,800 
Yale Jennings 9.700 - 9,800 Stephens ......rcscccvecccee. 1,200 1,200 
Davenport .......... 2,800 2,800 Nevada 2,700 2,550 
Bristow-Slick _ .... 25,050 25,100 Lisbon 3,000 3,200 
North Okmulgee. 16,250 16,300 Others 100 100 
Lyons-Deaner 5,050 5,100 —- -—-— 
SS eee: 1,250 1,250 Total, Arkansas... 101,500 101,800 
Cromwell 12,950 12,150 TERED RD | cncctosaiscctntrrimescscecs 300 
5 one laa 6,500 6,400 TEXAS (OUTSIDE GULF COAST) 
Wewoka . 18,650 13,850 P tgieay 
Seminole ........ .. 264,750 272,200 Panhandle District 
Earlsboro . 161,700 164,950 Hutchinson County.. 77,650 78,000 
Duncan district ...... 7,000 6,950 Carson County 8,850 9,300 
Graham 6,750 6,750 .Gray County .......... 9,750 9,750 
_ eRe 1,900 1,900 Wheeler County 1,450 1,400 
Healdton BE DBO DE DOG: “TORRID wicsssccescocccesiccnees 50 50 
MUI, crubacdinasssdutskacrees 9,650 9.600 SS 
Scholem Alechem.... 16,450 *16,350 Total, Panhandle 
OE ee 68,600 *68,200 ie ee 7,750 98,500 
—_——_- ——- TID csckcaninevisesevscncessecsnss 750 
Total Oklahoma.. 782,400 *793,600 } North Texas 
SRP ososcscresstetintrcns 11,200 | Burkburnett _ ........... 12,950 13,000 
- - RMON © ccssncotessencsasecens 12,100 12,250 
*Revised. \lowa Park and 
< oS eee eee 2,200 2,300 
. RANGAS on (Wilbarger cscs 12,000 12,200 
Greenwood County.. 33,250 33,450 Parcher County ........ 26,400 26,550 
Florence-Covert 1,600 1,600 Montague-Cooke 15,900 16,050 
Peabody-Elbing_ ...... 3,850 3,900 [Others ....sscccsssseessneee 700 700 
Eldorado-Towanda .. 14,100 14,050 i a 2 
Augusta-Fox-Bush.... 4,300 4,250 | Total, North Texas 82,250 83,050 
Rainbow Bend ........ 2,200 2,200 He Decrease vecsccssssssssssesssseesseen 800 
Russell 2,500. 2,500 
Churchill 13.750 14.100 West Central Texas 
ORE Se 29,700 29,500 |Stephens County ... 8,400 8,300 
—_—_. ~—_—._ } Eastland-Desdemona 9,250 9,000 
Total, Kansas ...... 105,250 105,550 | Brown County ........ 24,400 24,650 
BORED icsiercisciccsstrsenssions 300 {Coleman County ... 1,200 1,200 
Callahan County .... 3,750 8,900 
NORTH LOUISIANA Shackleford County.. 5,900 6,000 
ID © aia cccrcssnesteieensi 4,700 4,700 Young County ........ 10,700 10,950 
Haynesville ... 7,050 7,100 ,;Throckmorton County 1,250 1,350 
Caddo, light 13,700 14,950 }Palo Pinto County.. 800 800 
Caddo, heavy .......... Bi200 EBSD DOGS nscvcisccsccscrcssesenss 1,350 1,350 


350 


Sept. 17 Sept. 10 


Total, West Central 


WN Nesesecssicctnse 67,000 
PBCTORRO: | siincctcianarraddnce 
West Texas 
Jones County .......... 1,950 
Mitchell and Scurry 
Ce errs 3,800 
Howard County ....... 3,150 


Reagan County 
Crane and Upton 





ASOATIEIOS © csciicissiccesvss 
Crockett County ...... 2,050 
Pecos County ........... 7,650 
Winkler County ...... 4,700 
RFE sich casecsesconctsieee 2,500 

Total, West Texas 178,200 

ERCPORGE | dcisescisecoscncenstesnennses 

East Central Texas 
EE, cS rinossanceceecsrcete 9,500 
Currie ..... 650 
Richland .... 750 
Wortham 2,900 
Corsicana-Powell 15,000 
Nigger Creek ............ 1,750 


67,500 
500 
1,800 


3,750 
3,350 


24,100, 24,850 
128,300 128,300 


1,350 
6,150 
4,850 
2,000 
176,400 
1,800 


9,650 
650 
800 

2,650 

14,650 

2,000 


Sept. 17 Sept. 10 


Total, East Central 
Texas 
Increase 


30,550 





Southwest Texas 


BAMURD siseccscsansivcrsesivees 16,000 
Lytton Springs........ 1,600 
ere 900 
Laredo District ...... 9,600 
Piedras Pintas ......... 50 
NE. rccocareeree corer 600 
Total, Southwest 
TOME saciviceccsivesies 8,750 
DRODERIE . oncecisucceest teaccseiessixess 
Total, Texas (Out- 
side Gulf Coast) 484,500 


Decrease 


GULF COAST 
Coastal Texas 














West Columbia ......... 8,550 
Damon Mound ........ 900 
Big Creek 2,500 
coe /<———ee 2,700 
Blue Ridge 3,750 
Pierce Junction ....... 8,450 
IIIIEO ins kciapevsevessecncs 2,300 
Goose Creek 8,250 
South Liberty . 2,750 
eae 14,200 
Saratoga . 900 
Batson ......... 1,550 
Sour Lake ... 4,100 
Spindletop _.......... 59,000 
Orange County ........ 4,850 
EIS aciccecsssverceacererses 4,000 
Total, Coastal 

IS cccsscecscentenece 128,750 
TONE. kessiastcccncecnamctee 
Coastal Louisiana 

WERNUONR: sscisacostccsccseencseese j 


30,400 
150 


16,300 
1,750 


29,250 
500 


485,100 
600 



























Imports 





Sept. 17 Sept. 10 
6,000 


EOREDOLE occcicisicicccevcses 6,250 
Evangeline ... 1,200 1,200 
Edgerly ......... 2,450 2,350 
MEINE. ceceseecisesossnstvsces 1,800 1,950 
Total, Coastal 
Louisiana. .......... 16,400 16,800 
NTI gacccvcteacscesssnsbiveine 400 
Total, Gulf Coast 145,150 140,250 
BROROREO << oionscesicssisiszecscagtsvaces 4,900 
ROCKY MOUNTAIN 
Wyoming 
Set. Creek .....<0:... 32,850 33,400 
Grass Creek . 2,650 2,550 
Elk Basin 1,000 1,900 
Big Muddy ... 3,000 2,800 
Lost Soldier ... 2,850 2,800 
Rock River ...... 2,750 2,200 
Lance Creek..... 650 650 
Teapot Dome 750 550 
OI coccinctccnsetrencuvcns 8,550 4,500 
Total, Wyoming.... 50,050 50,450 
POCONO sicincstenrcnioniiociodes 400 
Montana 
Cat Creek 2,100 2,100 
Sunburst ....... 11,500 10,000 
UME, “erepcscecesscescscasiecs 200 250 
Total, Montana.... 18,800 12,350 
SGEMNNE. carp occiinscccisonisenis 1,450 
Colorado 
Moffat (Craig) ........ 1,650 =1,550 
Fort Collins 2,750 8,950 
Florence ....... 950 900 
RRURIOEI “seu scsisnecsotecedacssves 1,300 1,500 
Total, Colorado.... 6,650 7,990 
TOOEUNOES dSeinssisisecssssmveicesaass 1,250 
New Mexico 
Table Mesa 250 250 
Artesia _......... 1,300 1,450 
Hogback ......... 700 650 
Rattlesnake 300 300 
Total, New Mexico 2,550 2,650 
ROUND: eisai tavesicccrventecenionss 100 
Total, Rocky 
Mountain ........... 73,050 73,350 
PORNO ksseistiisnettitesecsicnes 300 
CALIFORNIA 
Santa Fe Springs.... 39,000 40,500 
Long Beach ............. 91,000 91,000 
Huntington Beach.... 67,000 68,000 
TOFTANCE  ccccccccescess .. 21,500 21,500 
Dominguez ... 15,000 15,000 
Rosecrans 8,000 8,000 
Inglewood ........ 33,000 33,500 
Midway-Sunset .. 84,000 84,000 
Ventura Avenue. 58,100 57,900 
Seal Beach »» 67,500 65,000 
i), en .» 155,000 155,000 
Total, California.. 639,100 639,400 
CRONE aiitcnateacittccncies 300 
EASTERN 
(Including IIl., Ind., 
Ky., Ohio, W. Va., 
Pa., and N. Y.).. 110,500 112,000 
COTO oe ciccvidsnncionticncsmal 1,500 
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Favorable Weather Helps Light Or: 
Demand in Mid-Continent 


Staff Special 

TULSA, Sept. 17 

GHT oils were again active this 

| week in every area of the Mid- 

Continent refinery district. Fa- 

vorable weather for both gasoline and 

kerosene consumption prevailed in 

most of the consuming territory. 

Heavy oils while not in active demand 

nevertheless were moving in sufficient 

volume to prevent any price reces- 

sions, in view of the fact their season 
is just around the corner. 

Several Oklahoma refiners who had 
been accepting some business at 6 
cents on 58-60 U. S. Motor gasoline 
late in the week moved their prices 
to 6.125 cents bottom, while others 
kept their prices firmly at 6.25 cents. 
Marketers today reported that only 
in a few instances could they get any 
58-60 U. S. Motor at 6 cents in this 
field. 

The advance in crude prices by 
Magnolia Petroleum Co. brought some 
optimism to North Texas refiners and 
in view of the fact that only two or 
three now are making 58-60 U. S. 
Motor gasoline prices on this grade 
moved up slightly late in the week. 

One export company bought about 
200,000 gallons of 64-66, 375 e. p. gaso- 
line early in the week at 6.375 cents 
a gallon, f. o. b. north Texas refinery. 
Two export representatives late in 
the week, however, were inquiring for 
some more goods at that price and 
apparently had been unable to find 
any sellers. The prevailing quotations 
on the 64-66 grade for export was 
6.50 to 6.625 cents. The north Texas 
refiners operating now say they have 
sufficient volume of orders on their 
books for another 10 days or two 
weeks. 

Domestic demand for higher gravi- 
ties has been felt both in Oklahoma 
and Texas, and several refiners have 
advanced their quotations from an 
eighth to a quarter of a cent. The 
demand for this grade of goods is 
expected to show a steady increase 
from now on as jobbers gradually 
work off their lower gravity goods 
and replace their tanks with goods 
suitable for winter driving require- 
ments 

Kerosenes have become strong and 
comparatively scarce in the entire 
field within the past few days. The 
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Standard Oil Co. of Louisiana has 
bought 41-43 kerosene from Oklahoma 
and Louisiana plants, the goods to 
be used on their domestic orders in 
the southeast. The company was re- 
ported to be shipping some of its own 
kerosene on export orders, and filling 
out on domestic orders with purchases 
on the outside. 

Kerosene stocks in the field are at 
their lowest level of the year, al- 
though they are not as low as for the 
same period last year. Several large 
Oklahoma refiners are reported to 
have only small stocks of kerosene 
and most of this will be used through 
their own stations. The favorable 
weather has given farmers an op- 
portunity to get into the fields re- 
cently and do some of their fall 
plowing, the domestic demand for 
kerosene picking up accordingly. 


HERE have been several export 

sales the past two or three weeks 
by north Texas refiners. These pur- 
chases coupled with a better domestic 
demand has taken a large quantity of 
goods which had been held in storage, 
together with practically all the cur- 
rent production. Prices on 41-43 w. w. 
kerosene in north Texas today were 
almost as strong as in Group 3. 

A few inquiries for kerosenes for 
over October have been received in 
the field. One company has quoted 
4.50 cents a gallon on two inquiries 
for 41-43 w.w. grade and indications 
are other quotations have been made 
about in line with these two. 

Only a few plants in Oklahoma 
make 42-44 w.w. kerosene and the 
goods are extremely scarce. One re- 
finer who has_ been making this 
grade closed his refinery this week, 
with the announcement that the plant 
would remain closed until conditions 
became more favorable in the re- 
fining industry. 

While the natural gasoline market 
was tending downward most of the 
month considerable buying was being 
done, some of it entirely new orders. 
As a result two or three companies 
found themselves short on goods after 
the middle of the month and began 
actively to inquire for gasolines to 
cover on the sales they had made. 
This activity became apparent late 


this week and prices accordingly 
moved up an eighth of a cent today. 

Some of the buying has been done 
by large refiners while other orders 
have been for export. Demand for 
goods to move to eastern points has 
been good, and since Texas has a 
more advantageous freight rate than 
Oklahoma, buyers have been paying 
slightly more for Texas goods. 

Distillates have been the slowest 
commodity as far aS movement is 
concerned, although in view of the 
season just ahead prices have shown 
no changes. One large Oklahoma re- 
finer said today that the only prod- 
uct he is running to storage now is 
distillates. The demand naturally 
could not be good, however, with the 
present warm weather throughout the 
country. 

The first cold spell is not expected 
to stimulate distillate sales to any 
large extent. Many large jobbers are 
known already to have filled their 
distillate tanks, after making sum- 
mer fills for customers. The cus- 
tomers will have to use up their fills 
before the jobbers can start to draw 
on their stocks, and it probably will 
take at least two cold spells before 
an active market is developed in this 
territory. 

The representative of one large 
jobber said this week that the cool 
weather in August started their cus- 
tomers to calling for distillates. They 
accordingly bought heavily and filled 
the tanks, only to have the _ hot 
weather cut in again just about the 
time they had gotten their tanks 
full. 


AS oil prices are unchanged with 
G demand about normal. Exporters 
have been active in Texas recently, 
and with the cotton ginning season on 
now, goods are relatively scarce. This 
searcity has reflected indirectly on 
Oklahoma, since buyers who cannot 
get gas oil for less than 2.50 cents 
north Texas, are more than willing 
to pay that price, Group 3, since to 
many northern points the freight dif- 
ferential is in favor of Oklahoma. 

North Louisiana refiners are mak- 
ing contracts on their gas oil for 
this winter. Their goods are in de- 

(Continued on Page 357) 
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THE AIR COMPRESSOR YOU NEED NOW 


The Dayton G-8 Built To Meet T he Increased Air Requirements. 


Bus and truck tires in large numbers now come to the filling and service station for 
tire inflating; there are a dozen new needs for air. Buy compressors that have the capacity 
and stability to do all your work day after day, without costing time and money for repairs. 









Independent of price, which is 
the lowest for this type, you cannot 
buy more of service and satisfaction 
than is given by 


THE DAYTON G-8. 


DAYTON G-8. . .TWO H. P. MOTOR. . .60 GALLON TANK...8 CU. FT. CAPACITY. 


A Two-Stage compressor without connecting rod or crosshead pin; with no bolts or cotter pins to cause 
trouble. Self-aligning bearing; motor with high starting torque. . . . Fewer parts and less trouble than any 
other Two-Stage compressor in the world. 

Get a Bulletin giving complete details. 


AS LUCAS PUMP TOOL COMPANY DAYTON, OA//O. 425 Valley St. 


AY TON Tit. OMPRESSORS payTON, OHIO, U.S.A. 
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Refinery Markets on Light Oils and Lubricants 


Prices given below are in cents per gallon, F. O. B. refinery, except where $ is shown 
(These Refinery Prices compiled in the OIL PRICE HANDBOOK for a whole year) 














Prices Prices Prices 
GASOLINE AND NAPHTHA Prices, Prices, Prices 

PENNSYLVANIA Sepe'19 Sepe 12 P cg KANSAS (fF. O. B. refinery Kansas destination) 

P ee gor = iP 41-43 w.w. kerosene...... 4.75 -— 5.25 4.75 — 5.25 4.75 — 5.25 
7 — eka ere a ea 8.25 - 8.50 8 a - 8.50 8.25 - 8.50 42-44 w.w. kerosene cS oH. & 76 § 66. § 75 § 50 S 7s 
- IRIN S 5! é:. 600: 4-6. 5u0 8.25 — 8.625 8.50 — 8.625 S29 = 2.25. |: eee / : = gi 

aoc... 8.00 - 8.50 8.25 — $.50 8.25 — 8.50 NORTH TEXAS 
60-62 Str.-run gasoline... 8.75 - 9.25 8.75 -— 9.25 8.75 - 9.25 40-42 w.w. kerosene...... t4.00 Py 3.75 
es aang log eee 9.50 -10.00 9.50 -10.00 9.50 -10.25 41-43 w.w. kerosene...... 4.125- 4.25 4.00 — 4.125 4.00 
68- tr-r 8. - — 
ia ” ga ondeee 10.00 -10.50 10.00 -10.50 10.25 -10.75 NORTH LOUISIANA (For Louisiana and differential oo ritory destination) 
41-43 w.w. kerosene...... 4.50 4.25 - 4.50 4.25 - 4.50 

ORLAHOMA ARKANSAS (F trastate shi t only) 

48-50 450 ¢.p. naphtha... 6.00 6.00 6.00 ait or intrastate shipment cals oa 
50-52 450 e.p. naphtha... 6.00 6.00 6.00 Tn tO CCE CEE oe ee sdesccens 4.25 
56-58 450 e.p. gasoline... 6.00 6.00 5.75 - 6.25 2-44 kerosene ..... 4.75 4.50 — 4.75 4.50 - 4.75 
58-60 450 e.p. gasoline... 6.00 6.00 5.875- 6.25 ARKANSAS (F. oO. B. Arkansas refineries for interstate shipment) 
56-58 U.S. Motor, 437e.p. *6.00 — 6.125 *6.00  *6.00 - 6.25 £20 iinenaies 4.125- 4.25 
58-60 U.S. Motor, 437e.p. 6.125- 6.25 _ 6.00-6.25 6.00-6.375 | Zagkerosene Sein 86°“ oi 
60-62 437 e.p. gasoline... **6.25 -— 6.75 **6.125- 6.75 6.125- 6.75 a eee Pe isi 
62 400 e.p. gasoline... **6.50- 7.00 **6.25- 7.00 *#6.50 - 7.00 CALIFORNIA 

b 974 + fog con ni po - Bee **6. - - se pe - io 8-40 w.w. kerosene...... 5.00 — 5.50 5.00 - 5.50 5.00 - 5.50 

4-66 gasoline... ‘ - 7.25 6. — 7.25 *6. —- 7.25 
68-70 350-300 ep. gasoline **7.00 - 7.50 **7.00 - 7.50 **7.00 — 7.50 a bgt amt eg LET ee rT = ae 

KANSAS* (F. O. B. refinery Kansas destination) ea Tse wench prod ong eg emmy Sa appear hereafter ia 
58-60 U. S. Motor 437 e.p. 6.375- 6.50 6.25 — 6.375 6.25 - 6.50 
60-62 400 e.p. gasoline... 6.75 -— 7.00 6.75 -— 7.00 6.75 - 7.00 NEUTRAL OIL 
64-66 375 e.p. gasoline... 7.25 7.25 7.25 PENNS YLVANIA - 

Be: at 70°F.) 

NORTH TEXAS ) 200 No. 3 Assoc. Filt.. .50 -35.50 34.50 -—35.50 34.50 -—35.50 
48-52 450 e.p. naphtha... 6.00 1-3 t6.00 | 180 No. 3 Assoc. Filt.. 31. 75 -32.50 31.75 -32.50 31.75 -32.50 
36-58 450 e.p. gasoline. . . 5.75 5.75 2-75 | 150 No. 3 Assoc. Filt..... © 27.75 -28.50 27.75 -28:50 27.75 -28.50 
58-60 450 “p gasoline. . S75. 5.75 5.75 (Non Viscous) 

58-60 U. S. Motor 437 e.p rigs = oa 6.00 | 34 Grav. 330-340 Flash... 7.00- 7.50  7.00-7.50 7.00 - 7.50 
60-62 400 e.p. gasoline. . a o. 2. 6.25. | 36 Min. Neut. 300-305 

64-66 390 e.p. gasoline... 6.375- 6.50 j 6.375 6.375 Flash 6.50 — 7.00 6.50 - 7.00 6.50 - 7.00 
64-66 375 e.p. gasoline... 6.50 — 6.75 6.50 — 6.625 6.375-— 6.625 wth | iy ; ; : F 
68-70 350-360 e.p. gasoline *7.00 — 7.25 *7.00 — 7.25 *7.00 - 5: 25 Vis >; ~ ~_ornee vi 1 10°F 

NORTH es Louisiana and _——- territory destination) 100—N - ( ay nef ~ reel 6.50 ' o 
58-60 U. S. Motor gasoline .375— 6.50 6.25 - 6.50 6.25 — 6.50 - ee eo re 8°25 ie 8. 80 8.25 — 8 80 8.25 ii $30 

ARKANSAS (For Sm intrastate Peal < 8.00 — 8.50 8.00 -— 8.50 8.00 — 8.50 

45 li : 6.25 6.25 6.25 i 2” 9.50 -10.00 9.50 -10.00 9.50 -10.00 
pe bi ag psa 6.25 6.25 6.28 | teeeten4...........-- 9.50 - 9.75 9:50-9:75 9.50 - 9:75 
$8-60 U. S. Motor Gep. - 6.25 = 6.50 6.25 - 6.50 6.50 oe vtec ee eeeees : = “a pe a aan +e "a 75 

ARKANSAS (fF. 0. B. Arkansas refineries for interstate shipment) Sl - r laaeem o --a me Sy ~e SR SS 

58-60 U. S. Motor 437 ep. **6.00 —- 6.50 **6.00 - 6.50 **6.25 -— 6.50 lk ; ieehadkwe oak 8.50 -10.50 8.50 -10.50 9.00 -10.50 
Daieesuwatecsee 2.50 -13.50 .50 -13.50 2.50 -13.5 

CALIFORNIA a es ae 8 ieee gai 13.28 12.80 12.28 13.30 13.35 ~13.80 
54-58 U.S. Motor 437e.p. 7.25 - 8.50 7.25 - 8.50 7.38 - 6.50 | See oso 11.50-12.00 11.50-12.00 11.50 -12.00 
#58-61 U.S. Motor 437 e.p. 8.50 — 9.50 8.50 —- 9.50 8.50 - 9.50 pS allen 14.00 : 14.00 ; 14.00 
*42-45 Eng. dis. 445-480 . a ' 240—No. 4..........-. 13.50 13.50 13.50 

Se eperrerree Teer 6:50- 7.00 6.50- 7.00 6.50- 7.00 | 249 No. 5.222.222.2222: 12.00 -13.00 12.00 -13.00 12.00 ~13.00 
2c tax to be added if used in state. BPI Re sco snadccens 16.00 -17.00 16.00 -17.00 16.00 -17.00 
NEW ENGLAND ta “eee pee reer 15.25 15.25 15.25 
**These prices have been discontinued in this table and will appear hereafter in BO—No. 5... ..eseeees 14.00 —15.00 14.00 -15.00 14.00 -15.00 
the Seaboard market for Boston.” SO0O—Nor 5-6... cccece 4 17.00 17.00 17.00 
-_ COASTAL 
NATURAL GASOLINE . Vis. Color (Viscosity at 100° F., pour test 0) 
(Note: End point of all grades, not over 375° F.) 100—No. 2 Unfilt. Pale. 7.00- 7.50 7.00- 7.50 7.50 — 8.00 

OKLAHOMA 200—No. 3 Unfilt. Pale. 9.50 -10.00 9.25 -10.00 9.25 -10.00 
Grade — 80-87.9, 90% : A ss 300—No. 3 Unfilt. Pale... 10.50 11.50 10.50 -11.50 10.50 -11.50 

OOS REE 6.00 - 6,25 50 - 5.875 5.75 - 6.00 500—No. 3% Unfilt. Pale 12.50 -13.00 12.00 -13.00 12.00 -13.00 
Grade ‘A. ”72:79:9, 96% ; MMS nk : 750—No. 4 Unfit. Bale. . 15.50 -16.00 14.50-15.50 14.50 -15.00 

MCONCED 6 0: csia'e ica ee 6.00 - 6.25 5.50 — 5.875 5.75 - 6.00 200—No. 5% Red Oil.. 8.00 — 8.50 7.50 — 8.00 7.50 — 8.00 
Grade. ‘BB, 84-92, 85% dn See ee te eh : | 300—No. 5% Red Oil.. 9.50 -10.00 9.00 -10.00 9.00 -10.00 
Recovery............. 5.625- 5.75 ZS Fee 5.375- 5.50 | 500—No. 6 Red Oil...... 10.50 —11.50 10.25 -11.25 10.25 -11.25 
bag B, 76-83.9, 85% ata acins en ne aunt ae | 750—No. 6 Red Oil...... 13.50 -14.00 13.00 -14.00 13.00 -14.00 

CCOVETY 0.0 ere cceses 7.029 J.F9 +.) I FFD 3.98 SU CALIFORNIA 
as nd om 78% § 675 5 00 5 25 5 125 5 375 | Vis. Color (Viscosity at 100°F.) 

Tes canes “a amt : ‘ 100—No. 2............. 9.00- 9.50 9.00-9.50 9.00 - 9.50 

NORTH TEXAS (F. O. B. Breckenridge) jf 2k ee eae 7.50 — 8.00 7.50 — 8.00 7.50 - 8.00 
— rn — 6.00 — 6.25 5 625 5 5 75 ) tal a Se 9.50 -10.00 9.50 -10.00 9.50 -10.00 

"TE48:9; 90% eS ay 2.73 — 6.% 300—No. 3..........000¢ 10.50 -11.00 10.50-11.00 10.50 -11.00 

Grade ‘A, 2 o_o De a os 450—No. 3-344......... 13.00 -13.50 13.00 -13.50 13.00 -13.50 
Recovery............- 1 0.6 06 es 9.75 - 6.00 5SO—No, 3-334. 0000 ese 14.50 -15.00 14.50-15.00 14.50 -15.00 
Grade BB, 84:92, 85% Lenny ree eee re eee @0—Ne. 3.334......... 15.00 -15.50 15.00 -15.50 15.00 -15.50 
ee Oe ee 5.625— 5.75 5.25 5.375 5.375— 5.50 7 Sa eee: 6 50 6 50 6.50 
Grade B, 76-83.9, 85% ae il se ees 200—No. $............. 8.00 - 8.50 8.00 — 8.50 8.00 — 8.50 
Recovery......... 530; mere aad eS TES eter are SOD—No: So 0. csciccccae 9.00 - 9.50 9.00 - 9.50 9.00 - 9.50 
Grade C, 80-90, 78% Ta ae ae. BE 11.00 -11.50 11.00 -11.50 11.00 -11:50 
Recovery............- he aes aaa SRY eR ceca ating oa 11.00 -11.50 11.00-11.50 11.00 -11.50 

NORTH LOUISIANA (F. O. B. Moaroe District) 600—No. 5............. 12.00 -12.50 12.00 -12.50 12.00 -12.50 
See ae ee duse ee nee 16-23 z 1e-0) 1-33 TONG Fi ccicccccccs 14.00 -14.50 14.00 -14.50 14.00 -14.50 

gl) Ae ee 6. Of >. OF .O 
ileal daca $6.00 $6.00 +6.00 CYLINDER STOCKS 

CALIFORNIA **OKLAHOMA 

75-85, 375-390 e.p. blend. 8.00 -10.00 8.00 -10.00 8.00 -10.00 190-200 Vis. at 210° Brt.St. 31.00 -32.00 31.00 -32.00 31.00 -32.00 
150-160 Vis. at 210° Brt.St. 25.00 —27.00 25.00 -27.00 25.00 -27.00 
MOTOR FUEL BLENDS 600 E St. 140-150 Vis.-210° 17.00 —18.00 17.00 -—18.00 17.00 -18.00 

PENNSYLVANIA . 600 St. Ref. Olive Green.. 9.00 —10.00 9.00 -10.00 9.00 -10.00 
68-70 Blend 437 e.p...... Moeee, 8 ages ai 600 St. Ref. Dark Green.. 7.00 — 8.00 7.00 - 8.00 7.00 — 8.00 
64-66 Blend 437 e.p...... "ROQUPOTATUN  kkwes 0—(‘«‘“‘ ww A ee 5.00 5.00 5.00 
ae sentra enees eee eee tw PENNSYLVANIA (1-inch Immersion Test) 

ae. ae e 76 - | 600 Steam Refined....... 9.00 -10.00 9.50 -10.50 9.50 -10.25 

64-66 Blend 437 .e.p...... 5.75 - 5.875 5.75 — 6.00 5.875- 6.25 630 Steam Refined. ee 11:50 -12.50 1200 “1920 1200 “19°55 
BURNING OILS vesecesees 16:50 -17.50 16.00 -17.00 16.00 -17.00 

27.00 —28.00 27.00 -—28.00 27.00 -28.00 

PENNSYLVANIA ’ er 18.00 -19.00 18.00 -19.00 18.00 -19.00 
45 w.w. kerosene........ 6.125- 6.25 6.00 -— 6.25 5.875- 6.00 17.00 -17.50 17.00 -17.50 17.00 -17.50 
46 w.w. kerosene........ 6.50 — 6.625 6.50 6.00 - 6.50 25.50 -26.00 25.50-26.00 25.50 -26.00 
47 w.w. kerosene. ....... 7.00 — 7.25 7.00 6.50- 7.00 | Cold Test Stocks (brt.filt.) 34.50 -35.50 34.50 -35.50 35.00 -36.00 

OKLAHOMA ‘ ia, 7 ; Cold Test Stock (dark filt.) 33.00 -34.00 33.00 -34.00 33.00 -34.00 
41-43 w.w. kerosene...... 4.25 +. 375 4.125— 4.25 4.125- 4.25 (Note—Prices of total immersion test goods average 1 to 3 cents per gallon 
42-44 w.w. kerosene...... 4.75 4.625- 4.75 4.50 higher) 


tPRICES NOMINAL ttONLY ONE REFINER QUOTING 


September 21, 1927 





*QUOTATIONS ONLY **REPRESENTS BOTH SALES AND QUOTATIONS 
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HEAVY DUTY COMPRESSORS HavE BUT : 
122 
THREE MOVING PARTS | . 
#917 
] ONE PIECE PISTON | 
Ground and fitted with six rings be 
making it tight, sturdy and 
eliminating all piston slap. 
9. HARDENED AND AIR LEADER se 
° 28-: 
JUNIOR Taki evi is aoa i ct 
akin nect- 38-4 
AUTOMATIC ing rods. Is drilled to carry oil +t 
: to all working parts. 32-3 
4 H. P. Outfit | 28 
3 TOUGH BRONZE YOKE 4-2 
Write for circular Will outlast Babbitt and due to 18-2 
describing and _ illus- large bearings, surface wear is 14-1 
trating the different negligible. 
Dunning Compressor THERE are NO connecting rods, wrist pins or 363 
outfits for various wrist pin bearings. No Nuts, Bolts or Cotter ars 
: Pins in Crank Case. 18-2 
requirements. | 
8. 
piles DUNNING COMPRESSOR Co. “eo 584 
egerman St. bs 32-3. 
SERVICE Holmesburg, Philadelphia, Pa. 3 H. P. Outfit “7 
— 
mal 
to 1 
TANKS, BARRELS, PUMPS, EQUIPMENT col 
b | b | 3 sea: 
HE following is a partial list of the products which we are regularly supplying to = 
the oil trade. Do not hesitate to send us your inquiry on any special weight or F 
out of the ordinary equipment or any other special steel plate construction: 7 
en 
Field Tanks, up to 55,000 barrels of 
Bulk Storage Tanks and equipment complete bale 
Fuel Oil Tanks, all types and sizes wea 
Truck Tanks, oval, round, square, or semi-rectangular 
Fuel Oil Truck Tanks, insulated and with heating arrangement Fy 
Lubricating Oil Plants, including complete compounding equipment 
Grease and Soap Kettles, steam jacketed, with air or mechanical agitator Cc 
Steel Drums, complete line tion 
Rotary and Plunger Type Pumps, valves, and fittings beer 
sist. 
BROWN SHEET IRON & STEEL CO = 
* soci 
964 Berry Avenue St. Paul, Minn. — 
May 
hav 
whe 
assc 
will 
bus, 
mee 
by 1 
L 
O 
trib 
c 
Ath 
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Refinery Markets on Wax and Heavy Oil Products 
Prices given below are in cents per gallon, F. O. B. refinery, except where $ is shown 
(For quick reference to Refinery prices, get the OIL PRICE HANDBOOK, published annually) 





WAX Prices Prices Prices 
GULF COASTAL Sept. 19 Sept. 12 Sept. 6 
Prices Prices Prices Fuel (in SRG. ocnevaie 31. 60 -81.65 $1.60 -$1.65 $1.60 -$1.65 
PENNSYLVANIA Sept. 19 Sept. 12 Sept. 6 Gas oil.... 4.00 — 4. 4Gn= 4°39 4.00 - 4.25 
pe tepaes potngpee pate * eens 3.00 -3.128 NORTH LOUISIANA (For et eed and differential territory destination) 
1 4 white crude scale. .00 — 3.125 125 Ke -3.125 3 3.00 — 3.125 3.00 - 3.125 3.00 
124-126 white crude scale. 7.60 = 3.325 3.125 3.00 -3.125 es pas ol sera 3 00 : : Fe 3 09 2 ; 1 whe 30 
OKLAHOMA 16-20 fuel oil (in bbls. 0 - 5 - .10 -$1. 
124-126 Semi-refined... 2.75 — 3.00 2.75 — 3.00 2.625- 2.875 ARKANSAS (For Arkansas intrastate shipment only) 
32-36 ere 3.25 - 3.375 3.25 -— 3.375 3.25 — 3.375 
ragged aggpeae ok eit 300 — 3.25 3:00-3:28 _ 3.00 — 3.25 
White crude scale, per : PE acccucnevenes $1.25-— 1.30 $1.25-1.30 $1.25 -$1.30 
pound.......... .. : ae te 6.00 - 7.00 6.00 - 7.00 ARKANSAS (F. O. B. Arkansas refineries for interstate shipment) 
28-32 gas oil............ 2.75 — 3.00 2.75 — 3.00 2.75 — 3.00 
FUEL OIL Smackover crude fuel. g1Q- 11S gh1Q- 1s ghd - 115 
PENNSYLVANIA | “(ere 15 -— 1.25 -15 - 1.25 15 - 1.25 
$6-40 fuel oil. ......a3.. 4.50 — 4.75 —- ‘3 4.625- 4.73 eat coi (F. O. B. San Joaquin Valley. At San Francisco, 4c per 
$0-34 fuel oil........ Pas. 4.50 — 4.75 4.50 - 4. 4.50 - 4.75 5 * x 
i 50 - 4.75 0 - 4.75 - 4,75 14-18 fuel oil (in bbls.)... $0.65 -$0.90 $0.65 -$0.90 $0.65 -$0.90 
aon ety —. = 4.50 - 4.7 4.50 — 4.75 4.50 -— 4.75 ret Banker oil US Ge a bois) g0 ss “$1.00 80.85 “$1.00 80:85 “$100 
0-34 gas oil (in bbls.).... 0.90 -$1. .90 -$1. 95 -$1.05 
38-40 straw distillate... 3.125- 3.25 $i125— $25 3.129 =.3.95 27 Plot Diced oil (in bbls.) $0.85 -$1.00 $0.85 -$1.00 $0.85 -$1.00 
36-38 straw distillate... 3.00 3.00 3.00 NEW ENGLAND 
34-36 mas of machetes. ie se $e a ie e ‘2 oe 2 These prices have been discontinued in this table and will appear hereafter in 
28-30 fuel oil (in bble.. $0.95 — 1.00 $0.95 - 1.00 $0.95 -$1.00 the Seaboard market for Boston 
26-28 fuel oil bbls.). $0.90 — 0.95 0.90 - 0.95 0.90 -$0.95 
46 fucl oil (in Bole. #830, 85— 0.875 #480.85 — 0.875 $80. 85-50 875 PETROLATUMS 
a 1 oil (in oble.). **$0.825— 0.85 **Z%0.825— 0.85 *$0 . 825-$0.8 : ot - 
1839 fuck oil is bbls). *50. 778 -0.825 **$0.775- 0.825 o05y. 975-8 ne PENNSYLVANIA (In cents per pound in tank cars; im barrels, in car lots 
16-18 fuel oil (in bbls.). **$0.75— 0.80 **$0.75 - 0.80 **$0.75-$0.80 %c per pound more.) 
14-16 fuel oil (in bbls.). **$0.75—- 0.80  **$0.75 - 0.80 **$0.75-$0.80 Saow White. .......es0 8.50 7.50 — 7.75 7.50 = 7.75 
i i 7 ». 50 5 
KANSAS (F. O. B. refinery Kansas destination.) a hyp ania é = ry a ¢- = 
38-40 straw distillate..... 3.50 — 3.75 3.50 — 3.75 3.50 - 3.75 Light Amber............ 4.00 2.875— 3.00 2.875- 3.00 
36-38 straw distillate..... 3.25 - 3.508 3.25 - 3.50, = 3.25 - 3.50 Amber........+++++++. 3.75 2.625- 2.75 2:625- 2.75 
po | ne LS LeOlO |: sk eae hats = Gem Pe MMM Se eyo audedaaee 3.125 2.375 2.375 
BEE BER. Olle + cs cccccceces *$0.95— 1.05 *30.95 -— 1.05 *$0.95 -$1.05 aa No. § color....... 2.50 1.75 1.75 
18-27 tuel oil... ... 0.05605 *$0.85- 0.90 *$0.85 — 0.90 *$0.85 -$0.90 
**PETROLEUM COKE 
NORTH TEXAS 
38-40 straw distillate..... 3.00 3.00 3.00 (Per ton in car lots) ; 
32-36 gas oil, cracked. 2.50 2.50 SO. BE NR se cuneinunniia $5 $5 $5 
32-36 gas oil, uncracked. 250. 2506 6396-3 998 | Mien 33 33 33 
24.26 fa el oif (in bbls.). . $0.80 — 0.825 $0.80 $0.775- 0.80 NES 6 o> cecduvacwaes $2 $2 $2 


+ Prices Nominal. 


tt Only one refiner quoting. * Quotation only. 





** Represents both sales and quotations. 





(Continued from page 353) 
mand through the winter months due 
to the light straw color and the zero 
cold test. The Louisiana gas oil last 
season was sold in competition to 
stove distillates in many sections of 
the north. 

Fuel oils in Oklahoma have shown 
no price changes so far this month. 
Demand is about normal, a majority 
of refiners report, shipments about 
balancing production. The warmer 
weather recently slowed up the de- 


mand for higher gravities, but not 
sufficiently to cause any price reces- 
sions. Texas refiners are fairly well 
sold up on fuel oils to industrials and 
railroads, and the demand from gins 
is helping this commodity as well as 
gas oil. 


Oklahoma refiners manufacturing 
wax report they are for the most 
part completely sold up for September, 
and are hesitant to ote over October. 

Sales were made at 2.75 to 3 cents. 


Formation of Ohios 14QOil Clubs Completed 


CLEVELAND, Sept. 19.—Organiza- 
tion of 14 local petroleum clubs has 
been completed in Ohio with the as- 
sistance of W. A. Milne, secretary of 
the Ohio Petroleum Marketers As- 
sociation, and a schedule of meeting 
has been drafted for October, Novem- 
ber, December, January, March, April, 
May and June. No club meetings 
have been scheduled for February 
when the annual meeting of the state 
association with equipment exhibits 
will be held in the Neil House, Colum- 
bus, Feb. 23 and 24. Speakers for 
meetings of local clubs are supplied 
by the state association. 

Local clubs and their officers are: 

Ohio Valley—D. M. Reese, Ohio Dis- 
tributing Co., Gallipolis, president; J. 
C. Mead, Biedel & Mead Oil Co., 
Athens, secretary. 
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Scioto Valley—Newell B. Phillips, 
Jackson County Oil Co., Wellston, 
president; E. J. O’Donnell, O’Donnell 
Oil Co., Chillicothe, secretary. 


Weber, Eureka 
Fred T. 


& Taylor, Inc., 


Cincinnati—E. V. 
Oil Co., Reading, president; 
Boeschlin, Caldwell 
Cincinnati, secretary. 


Miami Valley—Walter Bell, 
kins Oil Co., Dayton, president; 
E. Conder, Indian Refining Co., 
ton, secretary. 


Ger- 
Paul 
Day- 


Southeastern Ohio—J. W. Thomson, 
Thomson Gasoline Co., Coshocton, 
president; Clifford H. Wagoner, Wag- 
oner Oil Co. Zanesville, secretary. 


Eastern Ohio—O. U. Latto, 
Oil Co., 


Latto 
Uhrichsville, president; I. E. 


Hunt, Valley Home _ Service Co., 


Bridgeport, secretary. 


Mahoning Valley—J. L. Marsh, 
Vahey Oil Co., Youngstown, president; 
William lLyden, Lyden Oil Co., 
Youngstown, secretary. 


Tri-County—C. J. Maier, White 
Star Oil Co., Akron, president; S. E. 
McFarren, C. A. Pierce Oil Co., Ak- 
ron, secretary. 


Western Reserve—R. C. Heil, Com- 
mercial Oil Co., Cleveland, president; 
J. G. Malone, Indian Oil Products Co., 
Cleveland, secretary. 


Maumee Valley—T. L. Cameron, 
Cameron Oil Co., Toledo, president; 
H. O. Green, Empire Petroleum Co., 
Toledo, secretary. 


Lake Shore—F. A. Adelman, Fire- 
lands . Oil Co., Norwalk, president; 
L. H. Rogers, Rogers Oil Co., Lorain, 
secretary. 

Lima District—Thomas B. Snow, 
Econ Oil & Gas Co., president; John 
J. Klay, Parks-Klay Oil Co., Lima, 
secretary. 

Four Square—H. L. Avery Oil & 
Grease Co., Ashland, president; R. K. 
Shoolroy, Arrow Oil Co., Wooster, 
secretary. 

Central Ohio—E. Quimby Smith, 
Sterling Petroleum Co., Mt. Sterling, 
president; R. W. Palmer, Accurate 
Measure Oil Co., secretary. 
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Middle West Heat Wave Brings 
Better Gasoline Demand 


Staff Special 

CHICAGO, Sept 17 

HE heat wave which spread over 

the middle west last week con- 

tinued this week with unusually high 

temperatures for the time of year. 

Evening motoring took on its usual 

hot weather popularity and jobbers 

reported good gallonage as a result. 

All of this brought on good demand for 

gasoline from the jobbing trade in 

the Chicago resale market, especially 
toward the last of the week. 


Price of 58-60 U. S. Motor gasoline 
was 6.125 to 6.25 cents. Several 


sellers raised their quotations to 6.25 


cents flat Saturday. Several -mar- 
keters reported increasing difficulty 


in buying gasoline under 6.125 cents 
for resale from Group 3. Some sales 
under 6.125 cents were reported early 
in week but these diminished in num- 
ber as demand improved. 


High test gasolines were quiet gen- 
erally during the week. Prices were 
firm and practically unchanged. The 
60-62, 437 e.p. grade moved at a 
flat price of 6.25 cents all week; 60-62, 
400 e.p. sold at 6.375 to 6.625 cents 
over first half of the week, advancing 
to 6.50 to 6.625 cents on Thursday and 
remained there over Saturday. The 
64-66, 3875 e.p. gasoline opened at 
6.75 to 7 cents, dropped slightly to 
6.75 to 6.875 cents on Tuesday and 
closed the week at those figures. 

Conflicting reports were heard about 
kerosene. In some quarters demand 
was reported good throughout the 
week. Other sellers said they had 
only fair business. Bulk of 41-48 
w.w. sales was at 4.25 cents over 
the week. Some material at 4.125 
cents was available during the week 
but was less in evidence at the close. 
Some sales were reported at 4.375 
cents. 


Distillates and gas oils in general 
were quiet. Straw zero 32-36 gas oil 
was reported scarce by most dealers; 
38-40 straw distillate was 3.125 to 
3.375 cents when week closed after 
selling at 3.25 to 3.375 cents up to 
Thursday. The 32-36 ordinary dark 
gas oil remained steady all week at 
2.50 to 2.625 cents. The same ma- 
terial having zero cold test was un- 
settled during week, opening at 2.625 
to 2.875 cents Monday but dropped 
to 2.625 to 2.75 cents on Tuesday. On 
Wednesday it reached 2.75 cents flat 
where it remained until Saturday, 
returning to 2.625 to 2.75 cents. Straw 
zero gas oil, 32-36 gravity, was at 
3.125 cents flat on Monday. It dropped 
to 2.875 to 3 cents on Tuesday and 
remained at those figures until Thurs- 
day when it advanced to 2.875 to 3.125 
cents at which figures it closed the 
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week. Industrial’demand on gas oils 
was quiet most all week with some 
sellers reporting a little better de- 
mand the last two or three days. 
Fuel oils were quiet and unchanged 
throughout the week. Industrial buy- 
ing was not much in evidence, with 
only a few small inquiries in the 
market. An Ohio industrial was in- 
quiring for 14 ears of 16-22 fuel oil 
Thursday. Fuel oil of 28-30 gravity 
was $0.95 to $1.05 while 22-26 and 24- 
26 grades sold at $0.825 to $0.85 and 


18-22 fuel at $0.80 to $0.825. Smack- 
over quotations remained unchanged 


at $1.10 to $1.15 per barrel. 

Mostly fair weather with showers 
in northern portions of Standard Oil 
Co. of Indiana territory is forecast 
for next week. The weather will be 
close to seasonal normal the first part 
of the week with rising temperatures 
toward the end. 


NEW YORK, Sept. 20.—On Sept. 
20 Standard Oil Co. of New Jersey 
advanced prices of kerosene in cases 
for export % cent per gallon at New 
York. Last previous change was % 
cent cut on Apr. 26. 


PLAT T'S) 


OILCRAM 


BRtroleum Markets Every Day | | 


That Green Envelope! 


LOOK for that green envelope 
first thing every morning. Yes— 
it is opened before any telegrams.’’ 


These are the exact words of a 
Tulsa jobber, referring to the ‘green 
envelope’”’ that brings the OIL- 
GRAM to him every morning. 





Mind you—a jobber located right 
in Tulsa, the heart of the oil mar- 
ket—looks to the OILGRAM frst 
for accurate, unbiased information 
on the cay’s oil market. 


How much more do you buyers 
and sellers of petroleum products 
who are not located in Tulsa, need 
the Group 3 market on your, desk 
every morning! 


30 centsa day will bring this fast 
daily market service to you, $75 a 
year, or $25 for 3 months, payable 
in advance. 

PROTECT your trades in oil with 
PLATT’S OILGRAM on your desk 
every morning. Send for your ser- 
vice to the nearest mailing point. 


TULSA—904 World Bldg. 
CHICAGO—35 E. Wacker Drive 


NEW YORK—342 Madison Ave. 
CLEV ELAND—707 Penton Bldg. 











Week's Price Changes 
Tank Wagon Markets 


Gasoline Changes 
Standard of Indiana—T.w. and s,s. 
prices gasoline reduced 3.2 cents, 
Decatur, Ill., to 13 and 15 cents re- 
spectively, Sept. 14, and reduced 2.5 
cents, to 10.5 cents and 12.5 cents 
respectively, Sept. 15. 
* * * 
only 
Fort 





Magnolia P price 
of gasoline reduced 1 cent, 
Smith, to 17 cents, Sept. 13. 


Natural Gasoline Assn. 
To Meet Oct. 15, 16 


LOS ANGELES, Sept. 17.—A two 
day fall meeting of the California 
Natural Gasoline Association will be 
held in Los Angeles Oct. 15 and 16, 
Pres. Geo. L. Ratcliffe announced at 
the monthly meeting of the organiza- 
tion Thursday. At first it was thought 
that a joint session of the Natural 
Gasoline Manufacturers Associations 
could be held at Los Angeles, but it 
has been decided that the plan would 
not be feasible since it has _ been 
learned that a large attendance from 
the Mid-Continent could not be ex- 
pected. 

Dr. G. G. Brown, professor of chemi- 
eal engineering at University of 
Michigan, will furnish the program 
for the second day. Dr. Brown will 
drive to Los Angeles, using the na- 
tional association’s Lincoln, used in 
his experimental work. Natural gaso- 
line will be used entirely during the 
trip, and records kept, permitting Dr. 
Brown to make reports of his ex- 
periences and findings at the Los An- 
geles meeting. 

The first day will be given to read- 
ing of a number of prepared papers. 
There will no night meeting the first 
day. Dr. Brown will have all of the 
second day, and at night a banquet 
will be held. The sessions will be 
held at the Biltmore. It is understood 
in Los Angeles that about 20 mem- 
bers of the national association will 
come to Los Angeles for the meeting. 


R. E. Davis Opens Tulsa Office 

Ralph E. Davis, consulting geologist 
and petroleum engineer, will open an 
office in Tulsa, Oct. 1 in the Tulsa 
Trust Co. building. Mr. Davis now 
maintains offices in Pittsburgh, where 
he lives; in Shreveport, La., and 
Charleston, W. Va. The Tulsa of- 
fice will be directed by Paul Ruede- 
mann, geologist and_ specialist in 
valuation work, formerly in the oil 
and gas section of the internal revenue 
department; later chief engineer for 
Johnson, Huntley & Somers, Pitts- 
burgh and for several years produc- 
tion manager for Thompson & Black, 
in Tulsa. He has resigned from the 
latter position to take up his new 
work. 
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Tank Wagon, Service Station Markets for Gasoline and Kerosene 


In United States Territories and Canada 
(OIL PRICE HANDBOOK has t.w. and s.s. markets for whole year arranged for quick reference) 





These Prices In Effect September 19, 1927 


S.0. NEW JERSEY TERRITORY 


Gasoline Oil 
Total 


TW. Tau TW. SS. F.8. 


Atlantic City, N. J....16 2 18 20 14 
Newark, N.. J.........86 2 18 20 14 
Annapolis, Mae.......%6 + 20 23 12 
Baltimore, Md.. 16 t 20 23 10 
Cumberland, Md.. 16 t 20 23 14 
Washington, D. C.....16 2 18 21 12 
Danville, Va..........16 445 20.5 « 14 
Norfolk, Va.... 16 t% 20:5 23.5 32 
Richmond, Va... 14 $46 18.5 21.5 14 
Roanoke, Va.. 16 4% 20.5 23.5 14 
Petersburg, Va... 16 4146 20.5 23.5 14 
Williamsburg, Viee . xO 4144 20.5 23.5 14 
Charleston, W. Va.....16 i 20 23 14 
Clarksburg, W. Va. 16 4 20 21 14 
Keyser, W. Va. . 86 $ 20 # 14 
Parkersburg, W. Va 13 4 17 20 14 
Wheeling, W. Va... 16 $ 20 23 14 
Charlotte, N. C. 16 $ 20 23 14 
Hickory, ee 16 4 20 23 14 
Pugh Pomt, N.C... . 16 4 20 20 14 
ps Airy, N. | es | $ 20) 23 14 

Sansbury, N. C.......36 4 20 23 14 
Ch arleston, S. C......15 5 20 23 14 
Columbia, S. ¢ eo 5 20 23 14 


*Dealers set own prices. S. O. New Jersey does 


not operate station. 


S. O. NEW YORK 


Due to local price conditions at many points iN 
S. O. New York territory, actual prices on both 


gasoline and kerosene are being made inder 


posted tank wagon prices published below 


*New York City l 0 17 21 15 
iy Ne 17 0 17 19 15 
3uffa W.. ¥. 15 0 15 18 14 
omen | Se 2 13 O 13 l¢ 13 
Syracuae, N. Y¥.c...028f 0 17 19 15 
Boston, Mass.. 17 0 17 Is 15 
Augusta, Me. 17 3 20 22 15 
Manchester, N. H. 17 2 19 21 15 
Burlington, Vt..... 17 3 20 22 15 


*In steel barrels. 


Tlt is reported that S. O. New York is selling a 


second grade of gasoline at Rochester, 4c below the 
above posted prices which apply on its Socony 
grade. 


ATLANTIC REFINING 


Pittsburgh, Pa. 16 * 16 *22 14 
Philadelphia, Pa 15 * 15 *21 14 
Allentown, Pa. ; 16 * 16 *22 14 
Erie, Pa.... 12 . 12 *18 14 
Scranton, 2 one > 16 sy 14 
Altoona, Pa. pee O° * 16 *22 14 
Dover, Del. 16 3 19 22 14 
Wilmington, Del. 16 3 19 22 14 
Providence, R. I. 17 2 19 19 15 
3oston, Mass. ee 0 17 17 15 
Springfield, Mass......17 0 17 17 15 
Worcester, Mass. 17 0 17 17 15 
Hartford, Conn. 19 2 21 22 15 
New Haven, Conn. 19 2 21 21 15 
*3-cent state tax is collected by retail dea and 
paid by him directly to state. 
r y y , 

S. O. KENTUCKY 
Lexington, Ky. 13 5 18 21 15.5 
Louisville, Ky. 14 5 19 22 15 
Covington, Ky.. 14 5 19 22 15.5 
Clarksdale, Miss 13 4 17 20 12.5 
Gulfport, Miss.. TYIE.S 4 PPES-5 225 14 
Jackson, Miss... . 13 4 17 20 13.5 
Natchez, Miss... 12.5 4 16.5 19.5 14 
Vicksburg, Miss. 2.5.4 16.5 19.5 14 
Birmingham, Ala.. 14 4 18 21 15.5 
Mobile, Ala....... 13 4 17 20 15 
Montgomery, Ala.* 15 + 19 22 16.5 
Atlanta, Ga.. 12 4 l¢ 18 15.5 
Augusta, Ga.. 15 4 19 22 +16.5 
Macon, Ga..... 15 4 i9 22 116.5 
Savannah, Ga.... 12 4 16 18 t14.5 
Jacksonville, Pia.” .. 10 5 15 18 14 
Miami, Fla.° 12 5 17 20 S.5 
Tampa, Fla.° eee 5 14 7 14 
Pensacola, Fla.°... oe} ] 5 ¥**16 19 15 


*Local privilege tax of 1 cent on gasoline and 1, 
cent on kerosene at Montgomery included. 

tGeorgia kerosene prices include Ic state tax. 

°Florida gasoline prices include Ke inspection fee. 
**Both tank wagon prices include lc city tax at 
Pensacola, which went into effect Oct. 15, 1926. 
TtBoth tank wagon prices at Gulfport include 
Harrison county privilege tax of 2 


September 21, 1927 


S. O. INDIANA 








Gasoline Oil 
Total 
PW: Tau tie. Sa TW. 
Chicago. Sl... 5... 14 2 16 18 12 
Decatur, Ill. BS 2 20:5: aS - 8223 
EK. St. Louis, Hl. 8 2 Ae ee jhe oe) 3 
Joliet, ill... .14.4 2 16.4 38,4 12.3 
Peoria, Ill. 10 2 12 12 9 
Quincy, ill. 14.2 2 16.2 18.2 W.9 
Indianapclis, Ind. 14.2 3 7.2 °ER.2 Bua 
I.vansville, Ind ..14 3 17 19 13 
South bend, Ind. 14.4 3 17.4 19.4 13.4 
Detroit, Mich.. 14.8 3 7.8 F9.8 43.7 
Grand Kapids, Mich. .14.7 3 17 19.7 13.6 
Saginaw, Mich. 14.9 3 17.9 19.9 13.8 
Green Bay, Wis. 14.6 2 16.6 18.6 12.4 
Hor ada Wis. 14.3 2 6.35 38.3 F223 
npg ikee, Wis. 14.1 2 16.3 32.1 15.9 
osse, "Wis. ; 1S.2 2 7.2 39.2 1 
eapoil Minn. 12 2 14 14 Zo 
ee Sige. we 13.5 2 B25. 3225 32.9 
Mankato, Minn. 15.1 2 72.3 WA B72 
Des Moines, la. 14 3 17 19 ye 
Davenport, | ae 14.5 3 17.5 19.5 12.3 
Sioux City, la... en 3 17.4 59.35. 35.9 
Mason City, La. 14.5 3 7-5 HS Bs 
St. Louis, Mo.... Pi ke et By - 5.6 17.9 ELS 
Kansas City, Mo.. t12.9 2 14.9 16.9 10.6 
St. Joseph, Me T12.5 2 14.5 16.5 1 
Farg N. D. 15 2 17 ly l 
Grand Forks, N. D 17.2 2 i.2 28.2. 3 
Minot, N. D. 16.9 2 18.9 2.9 1 
Fierre, S. D 1>.5 4 i.5: 2500 J 
Fit re Se oe 12.5 4 6.5 Ie.5 4 
Wichita, Kans 12.8 2 1:.8 15.8 1 
Bartlesville, Okla......12.8 3 15.8 17.8 
S. O. Indiana Q. D. A. schedule on tank wagon 
deliveries of gasoline, etfective March 3 thru territory 
except Wisconsin etiective March +: 50 gals. and o 
on delivery, lc discount, except in city of Chicago 


where le discount applies on 1UU gals. and over; 6,UU0 
gals. and over per month, lac; 10,000 gals. and 
over per month, 2c; 15,GUU gals. and over per month 
3c, except latter discount does not apply in Chicag 


Service station discounts: 2UU gals. or more per 
month, and 24UU gals. or more per year, 2c per gal. 

'M arch i, lc discount on kerosene in 5U gal. dumps 
thru territory. 


‘hy ebadee cits tax of lec. 
tincludes city tax of le. 


S. O. NE 


Omaha, Neb. 14.25 2 16.25 16.25 12.25 
McCook BZ./3 2 14./5 16./5 11.50 
Norfolk. d Rast 2 16.75 138.75 12.75 
North Hlatte 15.75 2 l 5 19./5 13.50 
Scottsbluff £5.25. 2 17.25 19.25 13.00 
CONTINENTAL OIL 
Denver, Colo. 15 3 18 20 ee 
Pueblo, Colo. 15 3 18 20 14.5 
Grand Junction, Colo..18.5 3 ya 23.5 33 
Casper, Wyo. 15 3 1s 20 13 
Cheyenne, Wyo. 16 5 19 21 14.5 
S$utte, Mont. 1Y 5 22 22 19 
Helena, Mont. 9:5 3 24.3 24.5 39 
Salt Lake City, Utah..1/.5 3% 21 23 17 
Boise, lda.. 19.5 4 23.5 y 19 
I'win Falls, Ida. 19.5 4 oes 628.5 1S 
Albuquerque, N. M 16 5 21 24 17 
S. O. CALIFORNIA 
Phoenix, Ariz... 19 3 22 26 21.5 
Los Angeles, Cal. 33.5 3 16.5 20.5 15.5 
Fresno, Cal. e 14 3 17 1 16.5 
naa Bintakein, Cal. .14 3 17 21 15.5 
Reno, Nev. 18 t 22 26 19 
P¢ —— Ore. 14.5 3 7S ZeeS TGS 
Seatile, — ir ayy 16.5 20.5 16.5 
Sp. ‘edly se 58.5: 2 20.5 24.5 20.5 
Tacoma, Wash. 14.5 2 16.5 20.5 16.5 
S. O. LOUISIANA 
Little Rock, Ark. 13 5 18 21 12 
apa La. 13 2 15 18 tl4 
aton Rouge, La.. 12 2 14 17 f12.5 
ake Chailes, La. 13.5 2 15.5 18.5 714 
ae Orleans, La. ad A. Oe *14.5 *18.5 *14 
Shreveport, La.. 9.5 2 15.5 18.5 F113 
Lafayette, La. 13 2 15 18 t13.5 
Bristol, Tenn. 16 3 19 22 14 
Chattanooga, Tenn. 16.5 3 9.5 22.5 15 
Knoxville, Tenn.. 16.5 3 B25. 22.5 55 
Nashvil.e, Tenn. 15 3 18 21 15 
Memphis, Tenn.. 12 3 15 1s 14 


*New Orleans gasoline prices include lc parish tax 
in addition to 2c state tax, and kerosene prices in 
clude Ic state tax and Ic parish tax. 

tKerosene price in Louisiana includes lc state tax. 


S. O. OHIO 


Gasoline Oil 
Total 
TW Yau 7.0, 42S)7.0. 
16 3 19 21 14 


L 


All Ohio poin 


MAGNOLIA PETROLEUM 


Muskogee, Ok! i 
a eg a Ci 
Tu » Okla. 
ia ‘Seth. | 
Little Rock, Ark 
Texarkana, Ark. * 
Dallas, Tex 
Fort Worth, Tex 
Houston, Tex. 
San Antonio, Tex 
El Paso, Tex 

*Within City of Texarkana and Fort Smith, the 
State tax on gas ine is 3 
with the Texas state tax I these two districts 


outside of the city the 5« Arkansas tax 


2 00 Cc 
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15 l 
15 1 
15 l 
l 17 
16 Is 
15 18 
17 17 
l l¢ 
17 17 
l l 
l l 
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V. M. & P. NAPHTHA 


r¢ 


Oleum V.M. & P. Cleaner 


Spirits Naphtha Naphtha 

Chicag 16 18 18 
Detroit 17.7 19.7 19.7 
Kansas City 16.2 fIS.2 FI8.2 
Milwaukee 16.7 *20.7 0.7 
Minneapolis 20 *22 *22 
St. Louis 15.9 17.9 17.9 
New Y 19 

¥I nc les 2c state tax 

tincludes 1 tax 








CANADA 








(Per Imperial Gallon, which is 1.2 American 
Gallons) 


ONTARIO 
Gasoline Oil 
Total 
T.W. Tax T.0W. 8.3. TW. 
Toronto.. 19.5 3 22.5 26 21 
Ottawa... 19.5 3 Be. 26 21 
Cochrane p 24.5 3 27> 36 26 
Ft. William. 24:3.3 2e.3 “ae 5 
MANITOBA 
Winnipeg 245-3 27.5 3) << 
SASKATCHEWAN 
Regina 27.5 0 27.5 32 26.5 
ALBERTA 
Edmonton seen oO 29.5 33 25 
Calgary... aces aise. ian y 6 
BRITISH COLUMBIA 
Vancouver 21 3 24 27 22 
QUEBEC 
Montreal 20.5 3 y x ey, 21 
Quebec City 42.9 2 29.5 31 23 
Three Rivers 42.5 3 25.5 30 23 
NEW BRUNSWICK 
St. John ye yp ye ee 24 
Moncton : 24.5 3 27.5 32 24 
NOVA SCOTIA 
Halifax ‘unen 3 Ate Oa 24 
Sydney 26.5 3 29.5 34 26 


PRINCE EDWARD ISLAND 
Charlottetown.... 24.5 3 27.5 31 24 


Note: In districts s rrounding these points lc 
additional is added to city price. 
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Gasoline Demand is Good in East: 


Kerosene Price 1s Advanced 


Staff Special 
NEW YORK, Sept. 17 


COMPARATIVELY good _ de- 

mand from the jobbing trade for 
gasoline and a slightly more active 
demand for kerosene gave considerable 
optimism to oil markets along the 
Atlantic seaboard this week. Al- 
though a few sellers in New York 
and Philadelphia were willing to take 
orders for U. S. Motor gasoline at 8 
cents, there was a better feeling about 
the gasoline market than for some 
time past. 

Numerous eastern oil men attended 
the silver anniversary of the National 
Petroleum Association at Atlantic City, 
but the marketers and refiners who 
remained in their offices the three 
days the meeting lasted, reported a 
heavy movement of gasoline on con- 
tract. One refiner asserted he was 
just catching up with orders received 
since Labor Day. 

Weather along the seaboard again 
broke favorably for the motorist last 
week end the weather man’s forecast 
for the coming week end is that tem- 
peratures will continue high and the 
weather generally fair. The trade 
is looking for September business to 
make up for slackness due to the bad 
weather in August. Indications are 
it will not be disappointed. 

Gasoline markets opened Monday 
with U. S. Motor 8.25 cents a gallon 
in tank cars at Philadelphia and 
New York. Most sellers reported the 
usual run of Monday business. How- 
ever, Tuesday one or two concerns 
that were pressed for orders, found 
it necessary to take on some business 
at 8 cents. They state that customers 
whom they had_ considered their 
regular outlets, were placing orders 
with other sources of supply which 
indicated to them that they were be- 
ing underquoted. They automatically 
reduced their quotations to 8 cents. 
Reports that leading refiners were 
selling U. S. Motor gasoline for 8 
cents could not be confirmed. Most 
refiners said they were not even meet- 
ing competition at this figure. 

Not much was heard from what are 
generally termed the leading price 
cutting centers in the east, Boston 
and Philadelphia. Apparently price 
cutters in these markets found busi- 
ness too rushing to make lowering 
of prices necessary to get gallonage. 
Tank wagon prices in those cities 
were steady, and subsequently re- 
finery prices fluctuated less, particu- 
larly at Boston. 

Kerosene prices toward the end of 
the week showed a tendency to ad- 
vance in view of increased jobbing 
interests. Doubtless the higher prices 
prevailed in other refinery markets 
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had something to do with the up- 
ward tendency. 

Standard Oil Co. of New Jersey 
Sept. 15 advanced the tank car price 
of its water white kerosene to 7 cents 
a gallon. Most sellers in New York 
quoted 41-43 prime white kerosene 
at 6.50 cents. At Philadelphia 43-45 


water white was held at 6.50 to 
6.75 cents. 

Demand for furnace oil and gas 
oil improved slightly but quotations 
by the majority of sellers were not 
changed. It was generally felt that 
as soon as active fall demand sets 
in for the heavier burning oil, prices 
will rally quickly. 


Grade C fuel oil for bunkering 
was in good demand at New York 
harbor and it was doubtful if $1.65, 
which has been the ruling market for 
several weeks, could be shaded. Diesel 
oil was steady at $2.10 a barrel. 


Gulf Export Markets are Quiet: 
Burning Oil Prices Stiffen 


Staff Special 
NEW YORK, Sept. 17 


XPORT markets at the Gulf ex- 
perienced an unusually quiet 
week. Interest of foreign buyers 
lagged with the result that only one 
cargo transaction was reported closed. 
While demand for kerosene and 
gas oil showed little if any improve- 
ment, prices for these oils were show- 
ing a tendency to advance, breaking 
away from the levels they have held 
for the past several months. Kero- 
sene, particularly, has fluctuated less 
than any other commodity in the 
Gulf market in the last six months, 
and talk of higher prices aroused 
considerable interest among exporters 
this week. 

Prime white and water white kero- 
sene have been listed at 5 cents and 
6 cents, respectively, by most re- 
finers in this market. It is doubtful 
if they have been shaded. One im- 
porant exporter advanced his _ price 
for prime white to 5.25 cents late 
this week. 

The single inquiry in the market 
this week, from a French buyer, 
was for 60,000 barrels of 64-66, 375 
end point gasoline and 16,000 barrels 
of prime white kerosene. The _in- 
quiry was closed toward the end of 
the week with the 64-66 reported 
selling at 8.25 cents and the kero- 
sene at 5 cents. The business was 
taken by a leading Independent re- 
finer for the French subsidiary of 
another refiner. Well informed sources 
in the trade were inclined to believe 
the business went at 8 cents for the 
64-66. 

Absence of inquiries for U. S. 
Motor gasoline makes the market for 
this commodity somewhat uncertain. 
One or two refiners continued to list 
7.50 cents for this grade while others 
believed that as low as 7 cents could 
be done on firm bid. The majority 
of exporters, however, listed this 
grade at 7.25 cents, and 64-66, 375 
end point gasoline at 8.25 cents with 
less possibility of shading the latter 
price. 


Inquiries for cased goods were rou- 
tine and prices were held in line with 
prices for bulk shipments. There was 
some talk that $1.60 could be shaded 
for U. S. Motor gasoline in cases, 
but no business was reported placed 
at this figure. 

Brokers reported it hard to obtain 
quotations on gas oil, and 3.875 cents 
for 26-28 translucent and 4 cents for 
30-32 translucent were acknowledged 
the ruling prices for cargo lots for 
spot shipment. 


No cargo transactions of heavy oil 
were closed this week, but offers of 
Grade C at $1.25 a barrel were still 
made with some sellers asking as high 
as $1.30. 


Quotations for heavy Panuco crude 
at Tampico were up 8 cents a bar- 
rel to $1.15; the last business closed 
on this oil went at $1.10 a barrel. 
Grade C oil for  bunkering, f.o.b. 
steamer, Tampico, held steady at 
$1.50 a barrel. 

Wax prices at the Gulf showed 
little if any deviation from quota- 
tions a week ago. White crude scale 
was largely held at 3 cents a pound 
with fully refined goods 1 cent more. 
The usual volume of small orders was 
reported in the market. 


Lubes are More Active 
In New York Market 


NEW YORK, Sept. 17.—Quotations 
on 600 steam refined unfiltered cyl- 
inder stock were 17 to 18 cents this 
week. A week ago exporters in the 
New York market were asking only 
16 cents. Lubricating oils were more 
active this week, some of the ac- 
tivity being attributed to the ex- 
tensive motoring made possible by 
good September weather. 

The wax market was quiet, with 
only the usual run of small orders. 
One or two sellers, on the strength 
of a reported scarcity of goods for 
spot shipment, have advanced their 
quotations 0.125 to 0.25 cents a pound 
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Complete Seaboard Market 


(Export markets for whole ah given in OIL PRICE HANDBOOK. Each volume carries refinery, 
tank wagon, crude and export markets—complete for the years 1924-1925-1926) 





Eastern Domestic Markets 


noted f.o.b. 


(Prices in bulk except where otherwise 
refinery or seaboard plant) 


Sept. 19 

U. S. Motor gasoline, tank cars, New York 

MBO cer vies teens eexeeieeseatas cere 8.00 — 8.25 
U. S. Motor gasoline, tank cars, ere ag 8.00 — 8.25 
U. S. Motor gasoline, tank cars, Baltimore.. 8.25 - 8.50 
U. S. Motor gasoline, tank cars, Boston..... 8.50 
U. S. Motor gasoline tank cars, Norfolk..... 8.00 — 8.50 
U. S. Motor gasoline tank cars, Charleston... 8.00 
U. S. Motor gasoline tank cars, Jacksonville 7.75 — 8.00 
U. 4 Motor gasoline tank cars, Providence. 8.50 
U. S. Motor gasoline tank cars, Savannah... 7.75 — 8.00 
California U. S. Motor gasoline, tank cars, 

Pee TR on ieee eer 8.00 — 8.25 
California U. S. Motor gasoline, tank cars, 

MMNRUUROUO soso icc od ea ee cadeeesitauevens 8.25 -— 8.75 
41-43 w.w. kerosene, New York............. 6.50 
41-43 w.w. kerosene, Philadelphia.......... 6.50 — 6.75 
41-43 p. w. kerosene, Boston............... 6.625 
Meee GES Chl, INOW VOR e oceckaceewcssces cs 5.00 
Mae BAD Oly MORON. < soci ssc cesaccevaces 5.00 
38-42 furnace Gi ING NOUN ccs c chs ees os 6.00 
36-40 Furnace Oil, Boston....--.--.--.--.. 6.25 
Grade C bunker oil, ef) Sree $1.65 
Grade C bunker oil, pS SE errr re $1.65 -$1.70 
INR OMI CINOWE WOPR, voce ccxcccs% ss eceeec's $2.10 


io oie 


New York Export Market 


(Gasoline and kerosene in cases in bulk. Lubricating oils are 
all Penna. products, prices per gal. in bbls.) 


Sept. 
Ui. MO ORRONOO So co dace cate wesckaciees 
S545, ES WW. ROTOCEHE onc ccs cececcances 
MEE, DIGG. 0. ROTOCORE. 6.0 occ cc cccstecncss 
CYLINDER OILS 
IIS OREO OMENS oicioidalk csc nenveoeswaess 40.00 — 
ROUEN a iach s vcceohaexevecertes 31.00 - 
WistereG © GOO WARTOR. 606 ccs ctccens eines 25.00 - 
MUMUMEOE GODOT. icc cece cacesceosccecs 17.00 — 
INOUE OSEP Bil 66 tc ee csctentnedeueect 19.00 - 
GUN G8 ova cb eo New Cecwecusencavess 23.00 
GRO Glia otic ccekees Licavanieveces 33.00 


RED ENGINE OILS (Vis. 100°) 


DARD Wile Bk CPG: CONROE oso s's'g vino Fnis's's we se ee 
250 vis. No. 6 color acuae we sake doo ieee xs 
7 BS en Pe 


PALE ENGINE OILS (Vis. 100°) 


Bal? Vibe INO S96 COIOE. ons cei heec ccs cveces 
MEM? WiG. INGOs SIE COMOE. oi ccc ciccietcteesees 
Sn te Ps oe OGIO s 6 ok kos cc ccccsescwane 


MOTOR OILS (Vis. 100°) 


er We PO FON a bois ode ck bs cbse cde eeds 
SE WIS. ING: OSG CONE. oie ccccccce cae vences 
MERE MIE. PE GOT o. 6. io. o.é sc0noec becesear 
UTE, QOMNOE. cou caccestecesseexeuee 
Pe Rs TOs, FO NOE. ove kv ewe cccvicess 
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16.15 
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41.00 
32.00 
26.00 
18.00 
20.00 
24.00 


-34.00 


20.00 
19.00 
18.50 


24.00 
20.00 
15.75 


5.75 


35.00 
33.00 
31.00 
30.00 
24.00 


40. 


31 
25 


16. 
19. 


23 


22 
Jd. 


WAXES (Pa. stocks; in cents per pound, f.a.s. carload lots) 


for white crude scale. Other sellers 
say they are receiving offers of 
122-124 and 124-126 white crude scale 
at 3.05 and 3.125 cents permitting 
them to sell at around 3.125 to 3.25 
cents a pound. 

The market for most fully refined 
waxes was generally unchanged. Due 
to extreme scarcity, quotations on 
183-1385 and 185-137 A.m.p. grades 
were largely nominal. The last buy- 
ing of 135-137 fully refined was at 
6.50 cents a pound, but one or two 
buyers indicated they could do 6 cents 
on firm bid. Yellow crude scale was 
quoted 0.125 cent higher at 3 cents. 


General superintendent W. M. Ray 
of the gas and gasoline plant de- 
partment of Magnolia Petroleum Co., 
Dallas, is recovering from an opera- 
tion for appendicitis. 


September 21, 1927 
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WHITE CRUDE SCALE (In barrels) 


Reee a iA oacae macuedeeanesee és 3.125- 3.25 3.00 -— 3.25 
Pare OPEL cc Sea vaav ac ddeasoan seca 3.125— 3.25 3.00 — 3.25 
FULLY REFINED (In burlap bags) Sept. 19 Sept. 12 
323-325 B.mi.p. Philadelghia. ...0.cccices cs 4.25 4.25 
Ree es oan kg cuca wheundensaes 4.25 4.25 
Re es wo ciwisathaceducwuwenseas 4.25 — 4.375 4.25 — 4.375 
PI RONG cna cecacutews ¥adweekeuaes 4.50 — 4.625 4.50 -— 4.625 
Babee Meee ha a civaensccbawensowes aeaweers *5 75 *5.75 
Rene NG as dase gence wateaceeadens *6_00 — 6.50 *6.00 


YELLOW CRUDE SCALE 
Ree re ei kicnanewacneewasceh Seacs 
* Prices Nominal 


Gulf Export Market 


(F.o.b. Gulf oil terminals in Texas and Louisiana, shipments 
of 20,000 bbls. and over, except where otherwise noted.) 


GASOLINE Sept. 19 Sept. 12 


.00 2.875- 3.00 


Cit Se Es ha oa gwawaevacecueearas eens | BP 
GI TOs bac cc cdenecasabeweedeawas 4.40 7.75 
64-66, EO ic ae wakes a Caanemaeees es 8.25 8.25 
U. S. Motor, cases (cargo lots)............. $1.60 —$1.65 $1.60 -$1.65 
CE-GG, Canad (6000S TAO). ok 6 co ci wreniccecses $1.70 -$1.80 $1.70 -$1.80 
KEROSENE 

BP MOL WMO oni ee as win cec kee tecuas es 6.00 6.00 
RUPE e TNE WRG 6 < oa cn eacusaeeeceecnws 5.00 5.00 
Water white, cases (cargo lots)............. $1.55 $1.55 
Prime white, cases (cargo lots). sc.ciccccces $1.45 $1.45 
DOMESTIC GAS AND BUNKER OILS 

PE ON ic cb tannwacnnaweeabeniaes 3.875 3.875 
SRN SON ees cciccewateucavenseneaduae 4.00 4.00 
Ce DGMEON CB 66s ckccccanenasteenaee $1.40 -$1.45 $1.40 -$1.45 
Grade C bunker oil, cargoes..........2.00% $1.25 -$1.30 $1.25 -—$1.30 


*Translucent thru neck of 4 oz. bottle. 


MEXICAN CRUDE AND BUNKER OILS (F.o.b. steamer, Tampico) 


Heavy Panuco crude taxes to be paid....... $1.15 $1.12 
Grade C bunker oil, for bunkering purposes, 
NES ob rca di eenatancenan tekeruas $1.50 $1.50 


SOUTH TEXAS LUBRICATING OILS (Viscosity at 100°F; cold test 0) 
(Tanker, f.o.b. Houston) 


100 vis. No. 2 unfiltered pale............... 6.00 — 6.25 6.00 -— 6.25 
200 vis. No. 3 unfiltered pale............... 8.50 - 9.00 8.50 - 9.00 
300 vis. No. 3 unfiltered pale............... 9.50 -10.00 9.50 -10.00 
500 vis. No. 3% unfiltered pale............. 11.00 -12.00 11.00 -12.00 
200 vis. No. 3% oe 2 ee ree 7.00 — 8.00 11.00 -12.00 
300 vis. No. 544 red - Wiha dadewbacde eaneeas 8.00 — 9.00 8.00 — 9.00 
DRE OMe INGe @ ERIN ONEE Ce ndnnadvenaneeseewe 10.00 -10.50 10.00 -10.50 


Pacific Export Market 


(Quotations are at seaboard, Los Angeles, in cargo lots, cents 
per gallon, except where otherwise noted.) 


Sept. 19 Sept. 12 

Gasoline, U. S. Motor, 53-55 Gravity....... 6.00 —- 7.00 6.00 — 7.00 
Gasoline, U. S. Motor, blends and special cuts 7.00 8.00 7.00 — 8.00 
Cae cee Me Per tOUML.. «iweacesadeceneaaa’a $0.90 —$1.00 $0.90 -$1.00 
Diese? CR), 27 plas, im BOE 66 ckcccvcecscecs $0.80 —$1.00 $0.80 -$1.00 
Bunker Onl, 14-16, in bbls. «0... cc cvcccccace $0.85 -$1.00 $0.85 -$1.00 
Peed Cam, BAER, te BOs a < ox cctevciansvnae $0.80 -$0.90 $0.80 -$0.90 
Kerosene, 38-40 w.w., 125-150 flash, in gals. 4.50 5.00 4.50 - 5.00 
Cased Goods 

Gasoline, U, Si Matai ies s.cciccdiccccucscsc $1.75 -$1.80 $1.75 -$1.80 
Kerosene, 38-40, w.w. 95. Le OS er $1.40 -$1.50 $1.40 -$1.50 


where A. H. Caward founded and built 


Sale of Jobbing Property up the original Hawkeye Oil Co., of 


South Dakota. In the last 10 years 


To Refiner is Reported the properties have changed hands 


CHICAGO, Sept. 


of Baltimore, 


view with Chicago 
merce 


Petroleum Corp., 


last 


solidated Hawkeye 


marketing properties. 
at last 
and service stations. 


Co., 


report 


many times, but the Caward family 


19.—Jacob France have never before relinquished finan- 
as quoted in an inter- cial interest nor physical control. 

Journal of Coin- Together with the properties Mid- 
Saturday, 
rumored purchase by Mid-Continent 
of the recently con- 
and Blackhawk oil 


-onfirme , . . . : 
confirmed _ the Continent already owns in adjacent 


and overlapping territories, that cor- 
poration has retail distribution in 


.. nearly 500 towns in and near Iowa. 
Blackhawk Oil 


owned 475 bulk 


TULSA, Sept. 17—The Oklahoma 


Since consolidation Blackhawk is said Corporation Commission and its con- 
to have distributing facilities in 400 servation agents will meet representa- 
towns in Iowa, Minnesota, Illinois, In- tives of similar departments of other 


diana and Kentucky. 
estimate the transferred properties é ‘ : 
of $2,000,000. The 29, at the offices of the Mid-Continent 


worth upwards 
in Waterloo, Iowa, Oil & Gas Association. 


business centers 


Chicago oil men oil producing states Thursday, Sept. 
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Crude Oil Prices, as Posted by Major 


(Crude prices for years 1924-1925-1926 in 








EASTERN FIELDS 
(Posted by Joseph Seep Purchasing Agency) 
Penna. Grade Oil in New York Transit Lines 


(Alleghany, N. Y. District). $2.65 
Bradford District Oil in National Transit Lines 


(Bradford District)........... 65 
Penna. Grade Oil in National Transit. Lines 

(Other Pennsylvania) eos at P «55 
Penna. Grade Oil in Southwest Penna. Pipe 

Lines (Other Pennsylvania) .........-.++: 2.35 
Penna. Grade Oil in Eureka Pipe Lines 

yf Ee ee ioe a ea 2.50 
Penna. Grade Oil in Buckeye Pipe Lines 

(Macksburg, O. district)............. a Sy 3 
Keister Grade in National Transit Lines 

SETS OS ee ee re s«6 &eO 
Cabell Grade in Eureka Pipe Lines 

(West Virginia)... ........0.02-s 000005 is 3548 
Corning Grade in Buckeye Pipe Lines 

eae oe aig Lona ka ee BEE ee 1.45 
Corning, O. heavy grade............. i325 


*Somerset Oil in Cumberland Pipe Lines 
PONCE) oo skoietc cnc sass ck adie sepa 1.50 

Ragland Grade in Cumberland Pipe Lines 
(Kentucky)....... es 
*Somerset oil run ’ prior to Oct. 1922, takes 

price of 6 cents lower than above quotations. 


(Posted by Stoll Oil Refining Co.) 
Ol Cicy; Ky. ol) in Stoll Wns... 6 cick scien vee $1.50 


CENTRAL STATES FIELDS 
Posted by Ohio Oil Co. 
Effective March 14, 1927 


Wooster....... $1.57 Plymouth. ie $1 33 
RROD ie sms :06,0 widees 1.08 West. Kentucky 1.33 
W ateroeiiiccssas 1.35 *Canadian Petro. 2.11 
eS eee 1.48 *Oil Springs..... 2.18 
Princeton....... 1.60 *Posted by Imperial 
Illinois... 1.60 Oil Ltd 


OKLAHOMA, KANSAS And NORTH TEXAS 
Prices of Prairie Oil & Gas Co. 


(In Oklahoma, Kansas, North and East Central 
Texas) 


Effective March 12, 1927 


28-28.9. i ae 35-35.9 $1.26 
29-29.9 ere 36-36 .9 Ree sy 
30-30.9.. 1.16 FT oS iis id Sis, oy 
Sl | eee 1.1% Se ee 
32-32.9 1.20 Shy eee t34 
33-35.9. Biee 40-40.9 1.36 
34-34.9.. 1 41-41.9 1.38 


$202 9. cdi aus $1.40 GEASS 9... «coves $1.52 
et re 1.42 tt ae PCC 1.54 
os 5 ee 1.44 A ee 1.56 
Oe 3 ee re eer 1.46 Cok Sere 1.58 
eh Se 1.48 52 and above.... 1.60 
i + Se 1.50 


Above schedule met on March 12, by Gulf, Mid- 
Continent Pet. Corp., and Empire; by Carter, Hum- 
ble and the Texas Co. on March 14. 


Humble Oil & Refining Co. Prices 
(Ranger, North Texas, Mexia, Powell, Rich- 
land, Wortham, Lytton Springs, Currie, Moran 
and Nocona crudes all in Texas.) 


March 14, same schedule as Prairie in above fields. 


EM COE. cs era anncesdeeews sees en $1.00 


Magnolia Petroleum Co. 
(In Oklahoma, Kansas and North and East 
Central Texas) 

Effective Sept. 14, Magnolia posted same price 
schedule as Prairie in above fields except that Mag- 
nolia is paying $1.05 for all oil below 30 gravity. 
$1.00 


Corticana ROAVE 66s soc sce os 


Carter Oil Co. 
(Oklahoma and Kansas) 


March 14, same schedule as Prairie 


PANHANDLE, TEXAS 
Humble Oil & Refining Co. 


Effective Aug. 23 


Hutchinson, Carson and Wheeler Counties. .$0.75 
Pampa, Gray County, Effective March 14: 


Es I are $ .80 IES. a Re. $ .98 
i ee Sine 82 EE ay: ee et 1.00 
30-30.9... eee Se 1.02 
Li re . 86 ey the ee ee 1.04 
Lf ae a eee .88 aR rio erpave 1.06 
3 rae .90 ek Sere. 1.08 
| ee | ee ise oe eran re 1.10 
Sa eere 94 44 and above.... 1.12 


36-36.9 .96 


WEST TEXAS 
Humble Oil & Refining Co. 


Effective Aug. 23 
Crane, Upton, Crockett and Pecos Counties... $0.60 


NORTH LOUISIANA — ARKANSAS FIELDS 


*Prices of Standard Oil Co. of Louisiana 
Caddo, Homer, Haynesville, Bull Bayou, 
El Dorado, Crichton and De Soto 


Effective March 14, 1927 


Below 28.........$1.10 tS 2 ere $1.36 
1 Se ee eee re Y 41-41.9..... pan eee 
5 1.14 ” Pe 1.40 
<5 2 rere a. ie, Se ee 1.42 
| re 1.18 nw oe 1.44 
Se eee 1.20 45-45 .9 1.46 
ht. Sere L.2e 46-46.9 1.48 
POPE, o5-h acces 1.24 iS ity Serer 1.50 
re 1.26 48-48.9..... 1.52 
Cee) a ere 1.28 49-499 1.54 
37-37.9 1.30 OLS 2 3. rsle were 1.56 
SL Se ee ey: ee ee 1.58 
bs Dy a a 1.34 52 and above 1.60 
SMACKO VER DCIOW: 24. oc cic sinc ce wics ode seas *$1.00 

do BAGG BOOGE 665.5 ein eas cao aen * Lg 
Pa Ee Sealing oh three Rr Rates ET Be are 25 
RR MEN ors 6 cheek Reelin ee aN Oa eae 1.00 
POP ANTE OR icio'els 0 2.4 ma ote hein NR es ORK 90 
tEast El Biicatine Gl ncks et ene wae 1.00 


**Posted by Louisiana Oil Refining Corp. 
TPosted by Magnolia Petroleum Co. 


*Met on July 6 by Atlantic Oil Producing, and 
Shreveport — El Dorado Pipe Line Co. Louisiana 
Oil Refining posted 90c for Smackover below 24, and 
$1.15 for 24 and above, Sept. 


STEPHENS, ARKANSAS 


Atlantic Oil Producing Co. and Louisiana 
Oil Refining Corp. 


Below 28........$1.00 604009" ..: oie: $1.06 
pt aes I . £02 1) Re See 1.08 
29-29 .9... .. 1.04 32 and above . 2.50 


GULF COASTAL 
Posted by Humble Oil & Refining Co 
Effective March 14 


Grades A.. $1.20 


oi Aree) ie 2 
Grades B: 30- Si ee 4 
BOOM Po cccccccaw ae kS =) ae 1.29 
pS nce a i 4 32-32.9. 1.31 
re 1.19 SOS ee boo 
1-9 a re }. 2) Dat Oe eae 1.35 
2 Pa 1 Be 35 and above 1.37 


’ Fields classified as A and B are Spindletop, Goose 


Creek, Hull, Liberty, Sour Lake, West Columbia, 
Orange, Boling and Pierce Junction. All other fields 
are Grades A only. 





California Fuel Prices Firmer: 


Gasoline Unchanged 


Staff Special 
LOS ANGELES, Sept. 17 


Mie companies are firmer than 
ever in California markets and 
they want 90 cents a barrel for their 
fuel oil in bulk for export. Two 
smaller companies are reported to have 
offered some of this product at 80 
cents. These prices are against a 
price of 70 cents asked last month, 
before tanker rates declined. One 
Independent during the week offered 
25,000 barrels of fuel oil at 65 cents, 
but the fuel is not so placed that it 
could be conveniently moved to tide- 
water. Fuel oil in tank cars for 
movement to adjoining states can still 
be purchased at 65 cents, a price that 
has ruled for several weeks. 

The fuel oil situation, apparently, is 
in good shape, although stocks have 
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increased during the past year. It 
is reported this week that one of the 
larger major companies is asking $1 
flat for fuel on spot cargoes. 

There has been no change in gaso- 
line prices, both to the reseller and 
for export. The major companies are 
asking 6 cents and up for their ex- 
port spot gasoline and price in tank 


cars for shipment to points within the 


state continues at one cent under the 
tank wagon price, which includes tax. 
Independents are selling their gaso- 
line to resellers at 2 cents under the 
price asked by the majors. But no 
reseller who handles this gasoline at 
2 cents under the posted price is 
handling any product other’ than 
lubricants from the majors. 
Gasoline for shipment to 
outside the state, 


points 
which is without 


tax, can be purchased at 7% cents, 
but practically no gasoline is avail- 
able for this trade at 7 cents, an ad- 
vance of a quarter in the past three 
weeks. 

All other 


change. 


products are without 


* * x 


LOS ANGELES, Sept. 16.—Total of 
1,610,992 barrels of petroleum prod- 
ucts, or a daily average of 230,142 
barrels, moved out of Los Angeles 
harbor week ended Sept. 10 to points 
outside Pacific coast trade territory. 
This compares with total of 1,277,433 
barrels, the previous week, or a daily 
average of 182,490 barrels. The move- 
ment last week by districts: 

Pacific foreign—44,179 barrels 
crude, 225,857 barrels fuel, 24,898 bar- 
rels gasoline, 80,850 barrels Diesel. 

Atlantic domestic—70,873 barrels 
fuel, 225,588 barrels fuel, 269,588 bar- 
rels gasoline, 148,149 barrels gas oil. 

Atlantic foreign—305,926 barrels 
fuel, 215,084 barrels gasoline. 

Total fuel moved was 757,371 bar- 
rels and 509,570 barrels of gasoline 
was shipped. 
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GULF COASTAL ROCKY MOUNTAIN FIELDS Big Muddy $1.25 
Prices of The Texas Co. Prices of Ohio Oil Co. and Midwest Refining Co. ne ab = a 
(Effective March 14) (Salt Creek prices effective March 12) _ [k tcak 1°30 
Grades A. .$1.20 *Grades B......$1.15 tSalt Creek 29-29 Fue ? : ; $1.14 Rex Lake... 1.10 
Grades B (lightcrude): 30- 30 Pewee 1. 16 tOsage... 1.33 
35-35.9 SSE eee $1.37 pS ee $1.43 Mano - 1 18 ic at Creek, Mont. 1. 33 
OO rere 1.39 jt A ne eee 45 32-32 .9 eerere oA r+ Sunburst, Mont. 1.35 
C72) 6 ee 1.41 40 and above.... 1.47 JI-II. ) 1 ty tHogback, N. Mex 1 38 
*Grades B include all heav ies which d ese 2 1.24 Artesia, N. Mex. 1.00 
srades B include all heavy crudes which do not 30 35 9 1.26 
meet tests for Grades A or for Gulf Coast light crude a ae 1.28 {Posted by Midwest Refining ¢ Midwest also 
{The Texas Co.’s gravity and Price schedule on “ Me 37 and above 1.30 buys Grass Creek light and Elk Basin 
oil below 35° is same as Humble’s postings on EVE Basin <2 6ce<sss 1.33 The Texas Co. buys Salt Creek and Big Muddy 
Grades B. Grass Creek light... 1.33 rude 
CALIFORNIA Santa Maria and 
Standard Oil Co. of California Ventura Posted by 
Union Oil Co. 
: § a & Sw = 5 
ae8 ds 3 2s 2 & » 85 ef % 5 
-_ OS o wo — > au qs cry - 2 -= & 3 = 
> mS oP 8% o5 =fn7 . 1 3 of 2 al) >= = a . a 2% 
25 g = ao% ape @6¢E Fi v a2 & = 2 i 
2 aacc €s 8 §5. S86 S$ ¢ . sy 522 = z 3 s 3 
é Sais ok =f. EME S85 226 §& & cE 338 ¢ § 3 «6 
: — See — = — e ro] 4 
5 Zoze §e 83 zs“ O62 <2h & S An Saxe 5 ES § S 
SMe oe Xi cae ee clos S$ .85 $ .88 & .85 Ste Ba $ .R5 $ .85 eoee Poke) 6 F455 $ .75 $ .85 $ 5 
15-15.9 85 85 85 75 85 85 85 By 75 75 PY 85 85 
16-16.9. .85 .85 85 75 85 85 .85 75 5 75 75 85 85 
17-17.9 85 85 85 75 85 .85 .85 .75 75 ay 75 85 85 
18-18.9. 85 .85 85 75 85 .85 .85 75 Ay i. 75 75 85 85 
Lc) BS en rarer 85 .85 85 75 8§ .85 .85 .75 75 75 75 Rs R85 
BOPAOAN: 6 ice ees is .85 85 85 85 .85 .85 .77 77 .76 .78 85 85 
21-21.9. 86 86 85 86 .85 86 79 79 .77 on 85 85 
ry Se 87 87 85 87 85 87 81 81 78 85 85 85 
v4" 3 88 88 88 85 .88 ‘ 83 83 79 89 85 85 
7 Fy Se ae 89 89 89 $ .89 85 .89 .85 $ .85 85 80 93 85 85 
VS: | AO Sa ae , .90 90 90 .90 86 .90 .85 87 87 81 97 86 86 
tr ae 92 92 92 .92 87 91 85 89 89 83 1.01 87 87 
VY Eo a Ae o4 94 94 94 88 92 85 91 91 85 1.05 R88 88 
VS re Taras .96 96 96 % 89 93 86 93 93 87 89 89 
PY. 5 re 98 98 98 90 94 87 6 oF 89 ] 1 
TEE wale cbs eas 1.00 1.00 1.00 91 95 88 99 9 91 3 93 
1) 1.03 1.03 89 1.02 1.02 93 5 
32-32.9 1.06 1.06 91 1.05 1.05 95 7 
i 1.09 3 1.08 1.08 97 99 
34-34.9 1.12 95 1.11 99 1.01 
35-35.9 1.15 97 1.01 1.03 
an 1.18 99 1.06 
ee ree 1.21 1.01 1.09 
38-38 .9 1.24 1.03 1.12 
39-39.9..... 1.27 1.06 1.15 
40-40.9 1 30 1.09 
41-41.9 3) 1.12 
2.) ee 1.36 1.35 
*Union Oil Co. al Iso purchases Long Beach Crude and is maintaining the same gravity and price schedule in that field as the Standard maintains in Signal Hill and 
Huntington Beach fields. The Union also buys and pays the same prices as the Standard in the Rosecrans-Dominguez fields, on gravities ranging from 14 degrees to 
and including 24.9 degrees and in Santa Fe Springs, on gravities ranging from 20 to and including 23.9 degrees. 
of 15 cents on oil above 33 gravity, Less Fuel Oil Used In Electricity 


Crude Price Changes 


Sept. Petroleum Co. 
advanced its prices of Oklahoma, Kan- 
Texas 
gravity in 


14.—Magnolia 


sas, rorth and east central 


crude testing above 30 
amounts ranging from 11 to 15 cents 
which 
schedule for oil above 30 degrees the 
Same as that posted on Mid-Continent 
crude by on March 12. Oil 
below 380 degrees is unchanged at 
$1.05. 30-30.9 gravity is $1.16, with 
2 cent differential for each succeeding 
of gravity, up to maximum 


which is $1.60. 


per barrel, makes _ its. price 


Prairie 


degree 
grade of 52 and above, 


Sept. 14—Humble Oil & Refining 
Co. placed Lytton Springs crude, 
which it reduced on Sept. 1 to con- 


form with Magnolia’s May 5 schedule 
on Mid-Continent crude, back on the 
same schedule with other north Texas 
crudes. This amounts to an advance 


September 21, 1927 


and an advance of 7 to 15 cents on 
oil below 33 gravity. Prices on Lytton 
Springs are again the same as on 


Ranger, North Texas, Mexia, etc. 
Sept. 14.—Louisiana Oil Refining 
Corp. reduced Urania, La. crude 10 


cents, making new price 90 cents per 
barrel. 
Sept. 17. 


Corp. reduced 


Louisiana Oil Refining 
Smackover crude 10 
cents, making below 24 gravity, 90 
cents, and 24 and above, $1.15. The 
Standard of Louisiana has not yet 
met this reduction. 


* ok 


SHREVEPORT, Sept. 20.—On Sept. 
20 Standard Oil Co. of Louisiana, 
Shreveport-El Dorado Pipe Line Co., 
and Atlantic Oil Producing Co. met 
the 10 cent reduction posted on Sept. 
17 by the Louisiana Oil Refining Corp. 
on Smackover crude. 

New prices are: below 24 gravity, 
90 cents; 24 and above, $1.15. Last 
previous change by the Standard was 
a re-grading and cut on March 17. 


WASHINGTON—Of the 73,791,000,- 
000 kilowatt-hours of electricity pro- 
duced at public utility power plants 
in 1926, 47,500,000,000 kilowatt-hours, 
or 64.5 per cent, were generated by 
fuels and the remainder by water 
power, according to the U. S. Geo- 
logical Survey. 
cent of the fuel-power out- 
generated by fuel oil, gas 
and 90 per cent was gen- 
coal. The use of fuel oil 


Ten per 
put was 
and wood, 
erated by 


for this purpose has declined since 
1924 when it reached its maximum, 
and less was used in 1926 than in 


any other year since 1918. In 1926, 
the amount of fuel oil consumed by 
public-utility plants was only 57 per 
cent of that used in 1924. 

The average rates of consumption 
of the various kinds of fuel in gen- 
erating electricity in this country 
were: coal, 1.94 pounds per kilowatt- 
hour; oil, 243 kilowatt-hours per bar- 
rel; gas, 22 cubic feet per kilowatt- 
hour. 
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Standard Oil Dividends are Less 
Than 5% on Total Investments 


CLEVELAND, Sept. 19 


IVIDENDS of the companies of 

the Standard Oil group total 
$47,709,957 in the third quarter. This 
sum while less than the second quar- 
ter payments, was the largest third 
quarter since the dissolution. 


So far this year the Standard com- 
panies have paid stockholders $157,- 
874,985. The invested capital of the 
Standard group totaled $3,897,513,734 
Dec. 31 exclusive of the Imperial Oil, 
Ltd., and the International Petroleum 
Co., which are Standard of New Jer- 
sey controlled but have large minority 


holdings. No financial statements of 
these two companies are available. 
This total included the outstanding 


common and preferred stocks at par 
value, borrowed funds, and _ rein- 
vested surplus. 


Excluding from the dividends paid 
in the first three quarters the dis- 
bursements of the Imperial and In- 
ternational, the payments by the 
group were 3.77 per cent of the total 
invested monies of the Standard 


group. This was at an annual rate of 
4.96 per cent. Inclusion of the Im- 
perial and _ International probably 


would not raise this percentage above 
5. 

Concerning the Standard group’s 
third quarter payments Carl UH. 
Pforzheimer & Co., New York, spe- 
cialist in Standard Oil issues, has 
this to say: 

“Standard Oil dividends to be paid in 
the third quarter of 1927 will establish 
a new high record for payments in 
this period of the year at $47,709,957. 
All companies of the group have al- 
ready declared dividends for the third 
quarter with the exception of Prairie 
Pipe Line Company and the dividend 
payment of this company is estimated 


at the usual rate of $2 a share and 
included in the forgoing figure. Stand- 
ard of New Jersey, as usual, is the 
largest dividend payer, disbursing $9,- 
054,457 during the quarter. Stand- 
ard of Indiana ranks second with $7,- 
994,541; Standard of California third 
with $7,871,311 and Standard of New 
York fourth with $6,723,972. Third 
quarter payments represent a gain of 
$1,266,679 over the third quarter of 
1926 brought about principally by 
higher dividend disbursements made 
by Standard of California, Imperial 
Oil and Prairie Pipe Line companies. 
“Each quarterly payment this year 
has exceeded the corresponding quar- 
ter of last year and the total dividends 
for the first three quarters of the 
year will amount to $157,874,985 com- 
pared with $137,642,046 last year. In 
the first three quarters of this year 
Standard of California had disbursed 


Dividend Payments of Standard Group in 13 Years 


First Quar. Second Quar. 
$51,291,615 
$50,618,451 
"41,905,728 
40,699,592 
36,311,251 
1922. 28,206,068 29,205,349 


1927 $55,873,413 
1926 40,580,317 
1925. 34,355,618 
1924. 34,975,867 
1923 33,499,988 


Third Quar. Fourth Quar. Totals 


$47,709,957 
16,443,278 
35,140,584 
34,712,810 
31,066,251 
28,628,099 


$200,327,594 
153,506,099 
150,388,555 
138,423,295 
129,039,865 
115,294,292 


$62,685,548 
42,104,169 
40,000,286 
7,545,805 
*4 3,000,349 
29,586,727 


1921 28.987.611 29,131,727 27,609,227 5,294,292 
1920 26,796,606 27,313,396 29,804,557 31,861,824 = 115,776,793 
1919 26,759,502 26,397,119 24,418,169 28,326,687 105,901,477 
1918 ; 26,483,747 26,759,002 26,204,915 24,035,252 103,480,916 
1917. 23,097,668 26,428,252 22,968,751 27,463,252 99,957,923 
1916 ; 22,179,085 $30,406,454 21,980,168 24,062,168 98,627,875 
1915 ; es Wl teas 15,241,966 14,368,636 15,891,966 16,898,636 62,401,204 


* Includes aggregate extra disbursements of $11,600,000 by four eastern pipe line companies. 
t Includes $6,613,786 disbursed by National Transit Co. in adjustment of capitalization. 
t Includes $4,000,000 paid by Southern Pipe Line Co. in reducing par value. 


Total Invested Money of Standard Oil Group 











i Prine Common Preferred Funded Debt Surplus 
COMPANY Stock Stock Dec. 31, 1926 Dec. 31, 1926 
*Anglo American $19,499,964 re $6,015,454 $10,401,721 
Atlantic Refining 50,000,000 $20,000,000 17,554,950 33,719,960 
Borne Scrymser 1,000,000 568,937 
Buckeye Pipe Line 10,000,000 3,238,717 
tChesebrough Mfg. 3,000,000 855,662 
Continental Oil 35,805,260 1.436.700 33,093,029 
Cumberland Pipe Line 3,000,000 1.581.151 
Kureka Pipe Line 5,000,000 2°61 7 See 
Galena Signal Oil 16,000,000 6,000,000 6,692,900 1,534,483 
Humble Oil & Refg. 73.117.577 27.350.198 61.943.790 
Illinois Pipe Line 20,000,000 : ; 6.406.743 
Indiana Pipe Line 5,000,000 2'458,664 
National Transit 6,362,500 4 797.439 
New York Transit. 5,000,000 1,343,572 
Nx rthern Pipe Line 4,000,000 ‘234773 
A 6: een 60,000,000 267,000 41,045,431 
Prairie Oil & Gas 60,157,300 90,962,163 
Prairie Pipe Line 81,000,000 31.955.936 
Solar Refining 4.000.000 1.241.967 
Southern Pipe Line. 5,000,000 432.945 
South Penn Oil 20,000,000 25 994.746 
S. W. Penn Pipe Lines 3,500,000 a "487.598 
Standard of California 314,852,450 2,788,393 228,845,178 
Standard of Indiana 228,415,463 ci : 108.307.075 
Standard of Kansas 8,000,000 636.937 
Standard of Kentucky 17,012,559 15 858.319 
Standard of Nebraska 4,559,850 ae 2°040,016 
Standard of New Jersey 517,397,550 199,972,900 120,000,000 346,367,375 
Standard of New York 420,248,275 114,172,500 94°651.701 
Standard of Ohio 14,000,000 7,000,000 ieee 20:927,139 
Swan & Finch 861,466 150,500 416,569 
Union lank Car 30,734,000 13,000,000 2,454,092 
Vacuum Oil.... EEO ioc hc kk hab eaeonca 68,699,884 

Retin vest onk wihinte cel een coe $2,108,995,014 $233,123,400  $309,278,096 $1,246,117,224 


Total money invested, Dec. 31, 1926.... 


* Pounds sterling converted to dollars at par. 
Tt Dec. 31, 1925, last available financial statement. 
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Pent eee ites $3,897,513,734 





approximately $25,000,000 in dividends 
to stockholders compared with $17,- 
300,000 paid in the same period of 
1926. Standard Oil of New York dis- 
bursed approximately $3,000,000 more 
in dividends to stockholders in the first 
three quarters of this year over last 
year and Imperial Oil, Ltd., has in- 
creased its dividend disbursements 
$2,400,000 so far this year. 


“The retirement of the 
stock of Standard of New Vv 
the first quarter of this year re- 
sulted in the omission of a quarterly 
payment of $3,500,000 in the second 
and third quarters of 1927 but with 
the increase of the outstanding com- 
mon capitalization and a higher divi- 
dend rate, the company has disbursed 
approximately $3,400,000 more in cash 
dividends to stockholders this year. 
Prairie Pipe Line increased its divi- 
dend payments $1,200,000 so far in 
1927 while the Humble Oil & Refining 
Co. added over $1,000,000 to cash dis- 
bursements in the first three quar- 
ters of this year. Payments for the 
third quarter of 1927 are $6,581,658 
less than the second quarter because 
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Transactions in Oil Shares on New York Stock Exchange 
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1926 1927 Listed = Div. Transactions Week Ended Sept. 17 
Gigh Low High Low Capital alue Stocks Rate Last Paid Sales First High Low Last Chanee 
1 i 32% 3 guys 27% (sh) 915,675 N.P. Amerada Corp...........00- ccos =O July 30, 27 4,000 2934 30 2914 2914 0 
) os 2 8h 35% gn 209180 N.P. American Reoublses. ...cccess aa enetna- nuaeaceeen 11,100 47 5214 47 47 -- J 
42 56,000,000 $25 Associated Oil. .....cccccccccces 50cQ Sept. 24, 27 as: Ss os ea 
13158 107 50,000,000 100 eng |. One a $1Q acee. 15, 27 14,400 12134 123 11734 118 — 3% 
130 115% 118 11534 ,000,000 100 Messi newencurededa $1.75Q Au 1, 27 100 117144 117% 117% 117% - 13,4 
— 3 3048 233 Hts] 20% erie r bs Barnedal WM Bea bividnsccens erica July ee z 33,400 23 23% 22° 23 2! 
eee cccccccccccceeseces oe Cc uly ° 006 23 y & 22% £272 t 8 
6834 298 32 21¥4 49,505,175 25 California Petroleum. <2.02.0.01. 25¢ Sept. 1, 27 i200 23M 23% 22 2 — 1h 
,242, NE SUMO owe cveséscedaaw lndécee ( Sunctivees 21,000 74 7516 72% 7254 — 13% 
140 94% 144% 107% 6,949,200 100 MRM b  dutiucccuendeewasess $1.25Q Sept. 1,27 ...... : a :% ; ' 
ire and 72, «50% 174% 60 25,000,000 1 NRRMOGNEN ES sche Sesnnceccdedady seezeun | Fegcaueedes 208,600 154 15514 1434 145 — 7 
St 84 19% 32% 175 » 500,000 -P. Independent Oil & Gas ......... 25cQ July 18, 27 4,400 204 21 20% 21 + 3% 
ana- 13 7% sus «7 3,280,340 $10 Indian Refining..... ceeeeceons ea seces e Dec. 15, 20 8,700 11% *11% 10% 1049 - % 
is the ol mk 99% Soares R.. ys -_ ideecavdawukagacaadece! “auoces rk 5,500 10% *1134 10% 10!g - ly 
296, NMEMccccceVakGveetecaweae? Sccemes lec. 15, 200 110 110 110 —= 110 0 
ng $9,- 19% 19% 32% (sh) 3,988,044 N.P. Lago Oil & Transport........... 75cQ Aug. 1, 27 8,300 31% 31% 31 3116 + 
Stand- 4 3 18% 1074 (sh) OG Gon ao ae Oil Refining........... siKxa poe ee 6 ‘000 11% 11% 10% 10% - 4 
. a. — 2. Sr See | OW Bic caweccuessceceseecucs x . 30 90% 90% 90} 90 1l6 ly 
ith $7,- 28% 1636 224 . tee oe ioe er B — eee 200 1432 1482 ashe 1483 13 
2 third 63% 49% 58 31 (aby 2 eee «Fe. | 6 are OF Cain coc ccicccccecce. ceases Mar. 31, 27 64,900 37 37% «345% «35 874 
‘ 250 225 250 200 $ 45.942.800 $100 Mexican Petroleum.............. $3Q “Tw ’ iia Pasay ae 
f New cad Gated aie: “want 12,000, ae 1 eepeesrererene . $2Q uly 20, 27 atte’ nave, tied “ies Be 
Third 13% 6 oe 3 (sh) 945,939 N.P. Mexican Seaboard...........0005 ssecee ov. 15, 24 2,900 = 4% 334 334 M 
z : 37 27% 39% 29 sh) 1,357,800 N.P. _ — Petroleum........ 75cQ. Aug. 1, 27 38,600 3014 335, 30% 33%, 4+ 23 
yain of ae a 108 sf oe -_ x, 2 Basen ess steervernaeenes $1.75Q a - 2 aun 104 104 104 | 104 } 
ho of A _ DMs \vecduccecoawiwes “audews y Fe 0,8 =. $ 2! 8 2% 2% 4 
ly by aq 1 1% 1 (ot 3900000 NE Pedic Gi soci: ies im Mb ig iy 18 1k FB 
‘ees le 76 56% 65% 45% §$ 48,307,400 $ 50 ya Americnn P. & Tin. cccccees $1.50Q july 20, 27 6,800 49% 5314 491, 497 + % 
ma 78 , 56% 66% 45 54 121,096,950 » sree eee $1.50Q uly 20, 27 90,300 4975 5334 49 50% + 1% 
mperial 46 30 37% 19 (sh) 400,000 N.P. to Americas Western: Bi... ccce  cecece Jan. 30, 27 1,400 20% 21 20 20 . iy 
A 62 4% 18% 8 ~ Dee FRe «“SMNEDORO NC EE cccccccceces sudeae jcedeneuees 10,500 93% 113% 93% Illg + 2% 
inles. 99% 51 83% 58% 2,935,200 $100 OUMN  iccdcoddcecnecanae sepeca july 2, 23 100 55% 59% 55% 59% +4 5% 
Ss year ats: a oo 38 oh) 2.406.038 bet Phillipe Betroiewm. Se esncoceses 75cQ uly 1, 27 60,600 4334 4456 415% 41 *4 2 
622, ierce MS Séeecnuneveews) Santas  Youuwewsads aa 34 54 3% 0 
* quar- 27 11 24 15,000,000 100 ONG ge oee bans Caccheeuceade ceeds Feb. 1, 22 a ete 
vidends | 7" 13 3 y ah) ce OE. = dere POCGGIN hc. ecccccceccce scseetd cteccacece 26,500 35% 4 314 «45% 0 
of tl rat) jaa 2 3048 ge = roe POONER Siccicedcce eedens Some. “. z 10,900 25% 26% 24% 24% 11¢ 
ne 4 ,845, MET digas de ale eecacweedade.. Umememn ay l, 10 4 4314 43% + 1% 
5 com- tix ae Fh 1s Hp ree ons st » ae be i cele aia em weld ceaaraeis ore at i 1, a 21,700 26% 273% 2614 26%+ 
,000, o Waa acces caus duanens u ee wewtene es : 
ar. In 57 47 58 45144 (sh) 628,559 13.40 Royal Dutch, WN. ¥.. CRae6O. .<00 $1.80 in » oe 2,600 4634 467% 46 4614 A 
Pome 40 40 47% 42% (sh) 83,152 F2 Shell Transport & T........c00- $1.45 “YS: ee nee ; 
S yeal 24 31% 25 “— 10,000,000 N.P. Shell Union Oil...............06- 35cQ | 30, 10,800 2634 26% 25% 25% 114 
s‘bursed 414 103.111 107% 18,350,400 $100 a eee eee $14%Q Aug. 15, 27 ae 3 ae ae 
28% 15 22% 14% 7,208,080 We. Sie POON. Cc ecccccncccce ceneds Apr. 1, 27 5,000 1534 17 153% 1635 +1 
340 = 4 1233 & oh, ett ao ae COMIOMERIED. caccccccece 330 a May is a 89,500 17% 18% 17 17 1 
Veee a Ce HeTECeCRe eRe One.Ee ug. 600 99% 100 9914 100 8 
A 26% 37% 2 24% 27,398,500 25 Skelly’ OS See weatens 50cQ Senn. 15, 27 5,000 26% 2734 26 261% v4 
eee 63 52% 60% 50% (sh) 13, 016, 434 i. |S CRM accicuciecdans 62 %cQ Sept. 15, 27 18,100 55 55 534% 53% 1 
46 37% 44334 35% $ 604,484,600 $25 =S. o. New: Jersey... scccces ceees S20GU Sept. 15, 27 109,400 401% *4334 391, 3934 0 
427.594 rf 3082 3430 rt ( it of ribs oat bs oe EG cck ehkducusdaws ree} ae 15, 2 yo 31% 31% 31% 3l is + 
Jil, 8 4 MEP EMicstcpcccwdewacéedceaaans c Sept. 15, ,600 32 32 311 313 1 
Peet a iF “or an 6,000,000 pice ‘ do. og te awd ua eaes $1.50Q Sept. 1, = : 400 99 100 99°" — «a 
I998,I9) A, 8 4 te 5 A uperior Oi UGS ii-cecsveséee exeave lec. 20, 2,300 33 3% 334 33 0 
423,298 5738 53% 58 45 , £ 179,752,525 25. The Texas Corp....... bee wersieta' 75cQ isl 1, 27 38,000 501 51 : 493; sore v4 
o 2865 19% 18% 12 8,380,340 10 Texas Pacific Coal & Oil........ ..coce ar. 31,27 15,800 13% 15 13% 145 + 1 
294,292 39% 29 22 (sh) 2,157,991 N.P. Tide b ped sas CBiccce éewesieas 20cQ ee. | res Sil ae TS 
776,793 103 87% 89% 86 $ 20,705,100 $100 Me EE cclwcsinctccndcnds $1.25Q Aug. 15, 27 700 89 9016 8814 8814 14 
aot ase. eee - 2a 15% {oh} 4,791,410 = Tide Wacer ead eciwslaseee She up 1, 27 20,800 1634 1674 16 lols \4 
Saige Pabt'd eeee \y . ’ do p MEW. wc ccccccccccccce e . 600 86! 8634 T8614 8616 ly 
957,923 5 9 3% oo 3,742,029 N.P. ‘Transcontinental Off)......cecece seecse = ees 40,500 8 , 314 ' 73 7% — \ 
627,875 58 37% 56 395% 40,741,725 $25 Union Oil of California.......... 0cQ Aug. 10, 27 9,000 43 43% 424% 424% —1 
401,204 120 84% 116% 94 30,734, 100 «(Uniow Tank Car Co... ....0c00ss $1.25Q Sept. 1, 200 11114 111% 111% 111% + \% 
sip 2814 2416 (sh) 239,860 N.P. Warner Quinlan..........-..... 0cQ uly 2, 27 200 .... 25% 25%% 2516 + % 
29% 25% 27 22 (sh) 490,000 N.P. White Eagle Oil & Refining a 50cQ July 20, 27 800 22% 234% 22% 22% — % 
*New High tNew Low xEx-Dividend TAlso extras Total Sales 1,087,340 
idends 
ee PITTSBURGH STOCK EXCHANGE = 
0 oO 
lis 1926 1927 Par Transactions Week Ended Sept. 16 Cleveland Stock Market 
k dis- High Low High Low Value Stocks Sales First High Low Last Ch’ge 
more m 7983 oat Bs 2 fee + =< Gas.. 1,520 9 9 x8ig 9 — 
- MINNIE GOGkcccec 8282 kv eees ae pow Sp ORNS mene : 
e first 1018 95°. 107 100 100 dopfd........... 00 eae , nes September 16 
r last 7 5 9% Devonian Oil...... 100 916 914 94 914 0 Par Last 
os 116% 112 =116% 115 100 Duquesne Lt. 7% —. 100 11534 11534 115? 4 115% — xX Value Bid Asked Sale 
aS in 10 12% 6 N.P. Houston Guif Gas. 100 9% 9% % 2% — % Canfield Oil Co 100 100 
ments 46 4944 37% $25 Lone Star Gas...... 3,967 4834 4834 431% 4855 — % ‘do pid ; -. 100 100 - 100 
at 2 31 31 - pn i Fred G. Clark Ca../ 2.2: 10 3 314 
Ree OO IS af 4, ET ee sar, eal ° : : ot. 
6 6 5 — os. ae x P 33% 3514 35 4 
ferred 340—=«a 25 Oklahoma Nat. Gas aan Refining 7 tates eas: SR a 
eV in 21 19\% an 20% eeee OX: SE 565 21} 21} 21% 2145 0 do pfd... sate: 100 84 i ° 81 2 
: 5% 7% 3 3 5 Pittsburgh Oil & Gas 30 3% «3 "4 3u0 «3 0 det 
r re- 10 : 28% ~ os a Cons..... 70 6% 6% 6% 6% — \& x Ex Dividend 
vo idal Osage......... Oe ES Ne, Oe ne eee 
rte1 . 45 40 43 40 N.P. Waverly Oil Wks. “A” 135 40 40 +40 40 0 
seconc¢ 
with 
com- PITTSBURGH CURB EXCHANGE 
Sint. 1927 Par “Transactions Week Ended Sept. 16 il Divi 
nied High Low High Low Value Stocks Sales First High Low Last "ge Oil Dividends 
a 2 ae 2 ee COREL... .  Sccele Gece pers, eons ade: Stele 
. cash ae ‘ = > a Be ree Pedacwe 8 “cgeers 
7a0ar u Mh COPD... cece Ss 
y = , 79 79 =105 93 100 Houston Gull Gas ” eens Amount Payable’ Record 
divi- 12 7 10% 6% N.P. Leonard Oil & Dev.. 1,200 9 9% 9 9 0 sii 3 
: Barnsdall A & Bq 621 4c Nov. 1 Sept. 26 
ar in 30% 29 32 31% $25 Oklahoma Gas...... whee ' Gulf Oil 3714 0 1 Ss 20 
: a” OS 22 CUS 10 Omar Oil & Gas..... 2,700 1.00 1.00 90 90 — .10 Lone St *: A $e, ncbey sept. 
fining . 1% ---, Pittsburgh Oil Dev... =... me 3 one Star Gas q........50c Sept. 30 Sept. 20 
| ah ix 2 1% t- a. a Mountain & Gulf q.... 27% Oct. 15 Sept. 30 
n dis- 33% 2° 31” 21% 10 ee a 100 218f 214; F218, 318f 2: oo NO a ee eee 
quar- 5 5 States Oil 4 4 ae ngland ie q. Dy Oct. 1 Sept. 17 
Lye cd alle 7 > . : ae. es ; ashington Oil q ae Sept. 20 Sept. 14 
the | aff 2 alle Ch Tempate tia a 2 eo REPRE Noo BRO 
31,658 *New = tNew Low xEx-Dividend iliac ee 
cause 
. September 21, 1927 355 
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Standard Oil Stock Traded in New York 












































1926 1927 Outstanding Par Div. ‘lransactions Week Ended Sept. 17 

High Low Hish Low Capital Value Stocks Rate Last Pai@ Sales First Hi¢h Low Last rel pense 
21 164 21% 1/% £ 4,000,000 £1 Anglo-American Oil 604c May 31, 2/ 1900 10% 1Is% 1ls4 184% — 

20% 1614 20% 17% Rane £1 do ctfs. non-voting chen eae ete 100 18 18 18 18 a C 
24% .75 13% .75 (sh) 500,000 N.P. Atlantic Lobos...... 400 1% *1% 1% 13% + ; 7 
5 27 4} 214 $ 10,000,000 §$ 10 do pfd. pons ee pecans ne a Gu 

2% 4 2% ,000, SiO . MO: MGs eens 1 

75 65 69 SO 1,000,000 25 Borne Scrymser..... fS$1S.A. Apr. 15, 27 100 62% 62% 61 61 1's is p 

591% 42 59 45 10,000,000 50 3uckeve Pipe Line. $10 Sept. 15, 27 2,600 551% 57 551% 57 oy s 

8214 65 115 76% 3,000,000 25 Chesebrough Mfe.. $10 June 30, 27 200 109 109 109 109 ' veal 

25% 173 225% 16% 38,805,260 10 Continental Oil. 25cQ Sept. 15, 27 9,900 19 19% 18% 18% 1 ; 

137 “ 137 89 3,000,000 100 Cumberland Pipe Li $20 Sept. 15, 27 100 90 90 90 90 0 ing 
6334 3 581g 47 5,000,000 100 Eureka Pipe Line. $1Q Aug. 1, 27 is 3 cons 
3214 vt 1314 7% 16,000,000 100 Galena Signal Oil.. June 30, 25 300 gly gly 8 g 0) f 
94146 35 5934 «35 4,000,000 100 do new pfd June 30, 26 10 36 36 36 3¢ 0 ron 
9715 40 601 36 2,000,000 100 do old pfd. ae June 30, 26 70 4814 481% 45 45 + 2 eonr 
995% 52 63% 54 73.497, 577 25 Humble Oil & Refining t30cQ july J, 27 29,100 61% 62% 61% 62% — 15, Bie 

1441 12514 16434 12334 20/000,000 100 Illinois Pipe Line $6S.A. June 15, 27 300 162 162 16154 16134 + Nat 
3934 32% «5534 3734 (sh) 6,491,952 N.P Imperial of Canada t25cQ Sept. 1, 27 9,200 54 54144 525% 53 H 
70 54144 72% 61 $ 5°000'000 $50 Indiana Pipe Line $10 Aug. 15, 27 500 6914 6914 681% 6834 ou 
3514 2834 34% 28 (sh) 7,118,138 N.P. International Petro'eum 25c¢ June 15, 27 12,600 317, 32 31% «31% ; com 
2034 «12% 17 13144 $ 6,362,500 $1214 National A swan ( 25cQ June 15, 27 1100 157% 16 15144 1534 th 
§1% 27% 37 314 5,000,000 100 New York Transit : July 15, 26 ; : ‘ - a e 
8015 64 91 70 4,000,000 100 acl aly ‘Pipe n . SSA. July 1, 27 50 844g 841g 8419 8416 0 for 
673% 5534 6414 52 60,000,000 25 Ohio Oil Co... . £50cQ Sept. 15, 27 6,500 61 613% 6019 6134 4 
2434 15 31 12 10,000,000 25. Penn Mex. Fuel May 21, 25 100 2314 23% 23 23 Hou 
6014 48 5516 453% 60,000,000 25 rairie Oil & Gas 50cO Aug. 31, 27 3,200 5015 51% 503 51% 1 dist 

13714 122% 186 132 81,000,000 100 Prairie Pipe Line $2.50Q July 31, 27 1750 18115 185 18145 18315 + 1 

220 184144 201% 180 $000,000 100 ~— Solar Refining $5S.A. June 20, 27 T) 
27 21 27% 15% 5,000,000 50 Southern Pipe I Mar. 1, 26 ; 

50) 3414 4116 3416 20,000,000 25 South Penn Oil 50cQ a7 100 3814, 38% 371% 37% Blyt 
57 19 77 5514 3,500,000 100 South West Pa. Pip es . ie a f 200 6824 69 6814 69 5 > 
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Bonds Issued to Build 
Dixie Gulf Gas Line 


CLEVELAND, Sept. 17.—The Dixie 
Gulf Gas Co. of which O. R. Seagraves 
is president, has issued $9,500,000 10- 
year first mortgage 6% per cent sink- 
ing fund gold bonds to finance the 
construction of a natural gas line 
from near Waskon, Texas, where it 
connects with the line of the Reserve 
Natural Gas Co., to the vicinity of 
Houston and Port Arthur, Texas. The 
company has contracts to sell gas to 
the Pure Oil Co. and The Texas Corp. 
for use in their refineries and to the 
Houston Gulf Gas Co., a natural gas 
distributor in Houston. 


The bonds were underwritten by 
Blyth, Witter & Co., Tucker, Anthony 
& Co.; Moore, Leonard & Lynch; 
Goddard & Co., Inc., and Hale, Waters 
& Co., and offered the public at 9% 
to yield 6.55 per cent interest. 


Each bond will carry a non-detach- 
able warrant entitling the holder to 
purchase common stock of the com- 
pany at the rate of ten shares for 
each $1,000 principal amount of bonds 
at $15 per share at any time on or 
before Sept. 1, 1932, and at $20 per 


9° 


share thereafter until Sept. 1, 1937. 


Producers and Refiners 


Operates at Loss 


NEW YORK, Sept. 17.—Producers’ 
& Refiners Corp., subsidiary of the 
Prairie Oil & Gas Co., lost $603,556 
after expenses, interest and depreci- 
ation but before depletion and other 
production department charges in the 
first half of 1927. In the first half 
of 1926 the company earned $1,398,350 
after depreciation but before depletion. 
Condensed income statement for the 
first half of 1927 follows: 








Gross operating profit ..........ceceeceeeees $1,360,544 
PRMMIMIE .— sssiidanvacindardsase.catiessubuatetacuesarescasncnns 393,805 
Net earnings see = $966,739 
CR TORIES | Sasssiciocicsccssetnnsesecizivecictteanves 27,832 
TNNIEE , MIMO ccc cncoccoustnoreccaxbznecnicnccoiones $994,571 
FntePESt  ....scssscces0se 462.022 
Depreciation 1,136,105 
TRAMs hscinnd pas bcascupcsannmandcduennahaantomaceneienned $603,556 


*Before depletion, surrendered leases, aban- 
doned wells and extraordinary losses. 


Reiter Foster Co. 


Income Report 


NEW YORK, Sept. 17.—Reiter 
Foster Co. reports earnings of $110,- 
852 after expenses, interest, charges 
for dry holes but before depreciation, 
depletion and federal taxes for the 


first six months of 1926. Condensed 
income statement follows: 

RN RONNIE 5. os cic csaveceonssccbceceicusetuccatecenciutes $171,519 
Expenses, interest, dry holes, etc. ... 60,667 
COMOUREET “TREOUER  ciiccccicceciccnscesssterscnecse *$110,852 


*Before depreciation, depletion, taxes, etc. 


September 21, 1927 


THE 
OIL INDUSTRY EXCHANGE 


Positions Wanted 








Cc. A. Knight recently returned from Ar- 
gentina where he was employed by the 
Zethlehem Steel Co., in the capacity of 
General Superintendent of Refinery, wishes 
to make connection with some Company 
as Superintendent or in an Engineering 
capacity. Address 924 North Lawrence, 
Wichita, Kansas. 


Business Opportunities 











Situations Open 


EDWARD REISER 
Broker in 
OIL MARKETING PROPERTIES 


Second & Walnut St., N.E. 
CANTON Tel. 29405 OHIO 











EXPERIENCED SALESMAN with estab- 
lished trade throughout the states of Mis- 
souri, Iowa, Nebraska, and Minnesota, to 
handle refined products as well as absorp- 
tion gasoline. Excellent position for man 
who can show results. 


Address P. O. Box 1929, Tulsa, Okla. 








We have an opening for two more High 
Grade specialty salesmen to call on the 
Wholesale Oil Trade. Only men of proven 
ability and who know the trade will be 
considered. 
The Air Scale Company, 
Toledo, Ohio. 








REFINER AND GASOLINE MANUFAC- 
TURER wishes to employ an experienced, 
high-class marketer, one who is capable to 
trade in the buying and selling of absorp- 
tion gasoline as well as refined products. 
Liberal salary to party who can show re- 
sults. Must enjoy an A-1l reputation and 
good following. 


Address P. O. Box, 1929, Tulsa, Okla. 








For Sale 


WHOLESALE JOBBING BUSINESS FOR 
SALE, near Philadelphia, Pa. Now doing bet- 
ter than sixty thousand gallons a month. 
Bulk plant located on tide water. Will sell 
as whole or interest to man with experience. 
Address Box 954. 


One slightly used 15,000 gallon fuel oil storace 
tank for sale. 10’ 6’’ x 21'7”’ long, equipped with 
steam coil and carrying underwriter’s label. 
Address P. O. Box No. 486, Elkhart, Indiana. 


ONE 7,500 GALLON STEEL RAILROAD 
TANK FOR SALE, heavy steel suitable for 
above or underground storage, perfect condi- 
tion. $175.00 Burr Oak Mill, and Elevator, 
Burr Oak, Kansas. 





1500 
DRUM DOLLIES 
Especially designed to carry drums or 
barrels. Provided with two adjustable tie- 
rod clamps to secure drum on carriage. 
Dollies are new, and will be sold at an 
attractive price. If you are interested in 
buying the entire lot address Box 953. 














High Grade Equipment Salesman 
Wanted 


A manufacturer of an established and 
well advertised item of equipment for 
service stations has an opening for a 
high grade man well acquainted with 
major oil companies and capable of earn- 
ing a minimum drawing account of $6,000 
a year. 

This is a real opportunity for a man 
who is really qualified—but a waste of 
time for the floater or the man seeking 
big money with little work. 

A personal interview will be arranged 
if your letter or wire indicates you are 
worth considering. 


Address Box 952 








Miscellaneous 





WHAT IT COSTS 


“For Sale,” ‘Wanted to Buy,” “Help 
Wanted,” “Business Opportunities,” 
“Miscellaneous” classifications, set in 
type this size without border—10 cents 
a word. Minimum charge, $3.00. 
“Positions Wanted’—5 cents a word. 
Minimum charge $1.00. 

Advertisements set in special type or 
with border—$4.00 per column inch. 
Copy must reach us. not later than Fri- 
day preceding date of issue. 

All advertisements carried on this page 
are payable in advance. 

















Advertisers having box numbers 
should be addressed in care of 
National Petroleum News, 1213 
W. 3rd St., Cleveland, Ohio, 
unless otherwise specified. 
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A proving ground for welding 


ENERAL MOTORS has built 

atesting ground forautomobiles. 
Hundreds of miles of roads of all 
kinds are available and cars are 
operated until they fall to pieces. 


A similar proving ground for oxy- 
acetylene welding and cutting is 
operated by Linde in Long Island 
City, in Buffalo and in ninety-seven 
other cities throughout the country 
where plants of the Union Carbide 
and Carbon Corporation are located. 


Exhaustivetests aremade onevery 
kind of welding or cutting process, 
to establish the most economical 
methods. These methods are then 


described in detail and published as 
a “procedure control” or a “‘welding 
method.” 


Such proving grounds give to Linde 
customers the assurance that they 
will be kept up-to-date and even 
ahead-of-date on welding methods. 
It is a guarantee of good faith that 
the company is working to develop 
economy and efficiency in oxy- 
acetylene applications. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 
37 PLANTS . . . ._ . 107 WAREHOUSES 


LINDE OXYGEN 





Entered as second class matter January 17, 1910 at Cleveland, O., post office under act of March 3, 1879, by National Petroleum Publishing Co. 











1925 1926 
SALES SALES 


Sfeadily mounting’ sales prove 





Superiority of BUCKEYE Foot Valves 


When the sales of any product show a 
more than 100% increase, year after year, 
there must be real merit to this product. 


Just such an increase has been shown 
over a period of several years by BUCKEYE 
Foot Valves. The dependable service they 
give Oil Companies, Pump Manufacturers, 
Tank Builders, and Service Station owners, 
accounts for the increasing popularity of 
these valves. 


Up to August Ist of this year, the de- 
mands of customers for BUCKEYE Foot 


Valves indicated that 1927 would show a 
bigger proportionate increase in sales than 
ever. 


And it is, we hope, with pardonable pride 
that we mention that on BUCKEYE Hose 
Nozzle Valves, Fill Boxes, Gate Valves, and 
several other valves, the sales have shown 
a similar steadily mounting volume. 


It is to your advantage to have complete 
information about the BUCKEYE line. The 
coupon below will bring this to you without 
any obligation. 


Buckeye Iron & Brass Works 


Clip Today 


356 E. Third St. 
Manufacturers of Quality Brass Goods since 1860 


Dayton, Ohio 














Buckeye 

Iron & Brass 
Works 

356 E. Third St. 
Dayton, Ohio. 


Please send Catalog 
describing your Foot Valves 
and other BUCKEYE Service 
Station Equipment. 
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Straight to the Line! 


There’s an absolute certainty about Pure Oil 
Special petroleum products. They are always refined 
Mid-Continent | exactly to specifications. Strict uniformity is main- 
Bright Stock | tained by rigid observance of this rule. 
and You know what you want. A phone call, 
Neutrals letter or wire to the nearest Pure Oil sales office 
will assure you of getting it—as you want it and 
when you want it. 


THE PURE OIL COMPANY 


U. & A 





























Independent—and successful, through unvarying high quality in all its products. 
Sales Offices 
CHICAGO MINNEAPOLIS : 
NEW YORK TULSA, OKLA. Refineries 
PHILADELPHIA CHARLESTON, W. VA. MUSKOGEE, OKLA. HEATH, OHIO 
PITTSBURGH ATLANTA, GA. 
COLUMBUS, O. BEAUMONT, TEX. ARDMORE, OKLA. MARCUS HOOK, PA, 
PENSACOLA, FLA. SMITH’S BLUFFS, TEX. CABIN CREEK JCT., W. VA. 
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C racking Process 





Flexibility of Operation. 


High Yield of Quality Gasoline direct 
from the Unit. 








Fractionation and Condensation under 
Full Operating Pressure. 


High Yield of Liquid Products with a 
minimum yield of fixed gas and carbon. 


Low yield of Residue Fuel Oil of good 
Quality. 


Relatively low Operating Temperatures. 








Ease of Control. 





Long Runs and High percentage of 
Operating Time. 





Low Labor and Fuel Costs. 










Address Inquiries to 


THE TEXAS COMPANY 
W.S.S. RopGERs 
17 Battery Place, New York, N. Y. 


Branch Office 
816 Palace Building, Tulsa, Okla. 
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Kork-N-Seal 


efficient closure like 











To Open. merely 
raise the lever and 
push with thumb 





KORK -N - SEAL makes ) soa package on to use—Easy to open and easy 





toreseal (There's no a when poutes from the Kork-N-Seal nozzle. 








Williams Sealing Corp., —, 
Decatur Ill 


"KORK-N-SEAL™ 


FOR BOTTLES AND CANS 






To Reseal, replace, 
caponcanand | 
push lever down 


Lo, 
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The Oil Industry was built, and has grown to its present pro- 
portions, on good-will. It is a business that deals in good-will. 
But in no other branch is this fact so impressively demonstrated 
as in the marketing of gasoline and oils. 


The average Car owner cannot tell one brand of gasoline from 
another, nor does he know what constitutes good and poor 
gasoline. But most motorists have a decided preference for 


one particular make. 


Champlin users find in Champlin gasoline those qualities which 
for want of more technical knowledge, they call “good gas. 
And they find “good gas" day after day, and month after 
month, whenever they call for it at a Champlin dealer's station. 





se 


The United States Supreme Court 
defines the word “‘good-will” as: 
“the disposition of the pleased 
customer to return to the place 
where he has been well treated.” 
Champlin Oils can thus be des- 
ignated as the “good-will oils”. 
because they bring Champlin 
users back to Champlin dealers 
for “more of the same.” 


‘CHAMPLIN } 





CHAMPLIN REFINING COMPANY ~ Gnid. Okla. 
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TRUSCON 
BUILDINGS 


OF COPPER STEEL 


Standardized for the Oil I ndustry 





if Hi fila 


seal ail HPL 





The various types of Truscon Buildings can be planned to meet any COMBINATION OF 
condition. The two-story building in the front is used for offices, with SERIES: A 
a garage building adjoining at the rear. TYPES 1 and 3-M 











The various types of Truscon Buildings can be combined as desired to COMBINATION OF 
solve any storage problem. Each building in this group has unobstructed SERIES: A 
floor space with a large central door for convenient trucking. TYPE 1 


Write for booklet on Truscon Buildings for the Oil Industry 


TRUSCON STEEL COMPANY, Youngstown, Ohio 


Established 1903 
Warehouses and Offices in all Principal Cities. 
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Imperial Refining Company 


Two modern refineries — located in fields famed for 
a grade of crude from which a high quality water- 
white anti-knock gasoline is manufactured—and a 
service organization of highest efficiency ready to 
render to you the independent service and the high 
quality product you are entitled to. 


This, in brief, is our place in the industry. And the 
quality of our product—the completeness of our 
service —is steadily winning an increasing number of 


independent jobbers to IMPERIAL PRODUCTS. 


We maintain no bulk or retail stations. We are 
refiners and distributors to the independent jobber. 


We offer you a line of gasolines unexcelled in quality, 
noted for their anti-knock qualities, maintained at 
definite specifications, at ordinary gasoline prices. 


Kett 





- + «+ Ardmore, Ghaitamen 


SPECIFICATIONS 


60-62 —_- W.W.D.T. better than U. S. Motor specifications 
gasoline. 

58-60 Gravity W. W.D. T. better than U. S. Motor specifications 
gasoline. 

55-57 Gravity special Anti-knock cracked gasoline. 
U. S. Motor specifications. 25 per cent Benzol equivalent 
Color guaranteed 21 or better at destination. 

42-44 Gravity W. W.D. T. Kerosene. 
Flash 130-150 Cleveland open cup. 
Fire 155-175. E. P. under 600. 

38-40 Gravity clean light straw furnace distillate. 
Flash 150-175 Cleveland open cup. 
Fire 170-195. Sulphur—less than % of 1 per cent 
Cold test — below zero. Odor—sweet (acid treated) 

28-30 Gravity straw gas oil. 
Flash 225-235 Cleveland open cup. 
Fire 245-255. Sulphur under 2 per cent. 
Cold test—below zero. | Odor—sweet. 

14-18 Gravity refinery fuel oil, under 225 visc. Furol. 

18-20 Gravity Smackover crude oil. 
Road Oils—Petroleum coke. 
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IMPERIAL REFINING CO. 
ARDMORE.OKLA. 


AU sales handled 





KETTLE CREEK REFINING CO. 
ELDORADO, ARKANSAS 
our own sales division, 


through 
IMPERIAL OIL MARKETING CO. 


Gk ATLAS LIFE BUILDING 
TULSA.OKLAHOMA 
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SN’T that the way you want your 
gasoline to look? Clear, sparkling, 
pure! Exactly the way it will look, too, 
through the new “NULTRA” glass bowl 
now furnished, at no extra cost, on all 


G. & B. Visible Pumps. 


A most important contribution to 
better marketing, “NULTRA” perma- 
nently solves the problem of off- 
color gasoline—scientifically prevents 
the discoloration of cracked gasoline 
when exposed to sunlight. A “NULTRA” 
bowl keeps colored gasoline from fad- 
ing. And brings out the distinctive 
brilliance of any gasoline. 


Already this new G. & B. development 
is. proving a tremendous success in 
promoting sales for progressive mar- 
keters.* Complete information is con- 
tained in our bulletin “Solving the 
Problem of Discolored Gasoline.” Sent 
free on request. 





SPRINGFIELD 


*Over 1500 marketers are 
now using G. & B. equipment 
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@he BATTENFELD GREASE AND OIL Comes 


KANSAS CITY, MISSOURI 


‘Business is Mngreasing? 







































To Serve The Oilman’s Trucks 


{| When They Are Internationals } 


136 Branches! 


We have 136 Company-owned 
truck service branches in the 
U. 8.—whose job is to pro 
tect your truck investment. 
There’s nothing else to com: 
pare with this! And there 
are hundreds of International 
Truck dealers besides. Choose 
Internationals for years of low- 
cost hauling and be secure 
under the wings of INTERNA- 
TIONAL HARVESTER SERVICE. 
Sizes : tenn “Srecial Dalivers” 4 and 
6cylinder Speed Trucks for 14, 144, and 


2-ton loads; and Heavy-Duty Trucks to 
ston. Write for special folders. 


Aberdeen, S. D. 
Akron, Ohio 
Albany, N. Y. 
Altoona, Pa. 
Amarillo, Tex. 
Atlanta, Ga. 
Auburn, N. Y. 
Aurora, Ill. 
Baltimore, Md. 
Billings, Mont. 
Binghamton, N. Y. 
Birmingham, Ala. 
Bismarck, N. D. 
Boston, Mass. 
Bronx, 

a age N. Y. 
Buffalo, N. Y. 
Cairo, Ill. 

Camden, N. J. 
Cedar Falls, Iowa 
Cedar Rapids, lowa 
Charlotte, N. C. 
Chattanooga, Tenn. 
Cheyenne. Wyo. 
Chicago, Il. (3) 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbia, S. C. 
Columbus, Ohio 
Council Bluffs, lowa 
Dallas, Tex. 
Davenport, Iowa 
Dayton, Ohio 
Denver, Colo. 


Des Moines, Iowa 
Detroit, Mich. 
Dubuque, Iowa 
Duluth, Minn. 
East St. Louis, IIl. 
Eau Claire, Wis. 
Elizabeth, N. 1 3 
Elmira, N. Y. 

El Paso, Tex. 
Erie, Pa. 
Evansville, Ind. 
Fargo, N. D. 
Fort Dodge, Iowa 
Fort Wayne, Ind. 
Fort Worth, Tex. 
Gary, Ind. 

Grand Forks, N. D. 


Grand Rapids, Mich. 


Green Bay, Wis 
Harrisburg, Pa. 
Helena, Mont. 
Houston, Tex. 
Hutchinson, Kan. 
Indianapolis, Ind. 
Jackson, Mich. 
acksonville, Fla. 
ersey City, N. J 
ose Ill. 
ankakee, II. 
Kansas City, Mo. 
Knoxville, Tenn. 
Lexington, Ky. 
Lincoln, Neb. 


of America 
(Incorporated) 


Company-owned branches in these cities: — 


Little Rock, Ark. 


Long Island City, N. Y. 


Los Angeles, Calif. 
Louisville, Ky. 
Madison, Wis. 
Mankato, Minn. 
Mason City, Iowa 
emphis, Tenn. 
Miami, Fla. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Minot, 
Nashville, Tenn. 
Newark, N. i 4 
New Haven, Conn. 
New Orleans, a 
New York, N. Y 
Ogdensburg, N. ¥. 
Oklahoma City, Okla. 
Omaha, Neb. 
Parkersburg, “W. Va. 
Parsons, Kan. 
Peoria, Ill. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Portland, Me. 
Portland, Ore. 
Providence, R. T. 
Quincy, Ill 
Richmond, Ind. 
Richmond, Va. 
Rochester, N. Y. 


Rockford, Til. 
Saginaw, Mich. 

St. Cloud, Minn. 

St. Johnsbury, Vt. 
St. Joseph, Mo. 

St. Louis, Mo. (2) 
Salina, Kan 

Salt Lake City, _ a. 
San Antonio, 

San Diego, Calif. 
San Francisco, Calif. 
Scranton, Pa. 
Shreveport, La. 
Sioux City, lowa 
Sioux Falls, S Ss. D. 
South Bend, Ind. 
Spokane, Wash. 
Springfield, Ill. 
Springfield, Mass. 
Springfield, Mo. 
Springfield, Ohio 
Syracuse, 

Terre Haute, Ind. 
Toledo, Ohio 
Topeka, Kan. 

Utica, N. Y. 
Waterloo, Iowa 
Watertown, N. Y. 
Watertown, S. D. 
Wichita, Kan. 
Williamsport, Pa. 
Winona, Minn. 
Winston-Salem, N. C. 


INTERNATIONAL HARVESTER COMPANY 


606 So. Michigan Ave. Chicago, Illinois 
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CTHERE IS NO SUBSTITUTE FOR QUALITY) 








ZA 
On A Hard Pull 


When the going is bad, motorists really appre- 
ciate TAGOLENE. Its quality standsout. To 
jobbers this quality brings repeat business. For 
information regarding TAGOLENE write or 
wire SKELLY OIL COMPANY, El Dorado, 
fs Kans.; Tulsa; Omaha; and Minneapolis. 


(SKELLY? 


“ TAGOLENE 


MOTOR OIL 


ps BY THE REFINERS OF THE NEW page 





SKELLY REFRACTIONATED GASOLINE 
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ILES no longer count. New York 

gets a ‘‘close-up”’ of Hollywood and 
Oregon ‘“‘rides the surf”? at Miami. The 
automobile has brought the Atlantic to 
the Pacific. 

You’ve seen them speeding along, eat- 
ing up the miles. License plates of blue 
and white, orange and black, green and 
white, red and blue. Bag and baggage on 
the running boards. 





The tourist buys plenty of oil. Burned- 
out bearings are costly in time and money. 

He has become acquainted with the 
Rhodes Method of oil dispensing. Rhodes 
Dispensers display your oil so that it can be seen 
from a distance. They draw the tourist to your 
station when oil is needed. 

Help your big profit maker, oil, make good by 
displaying it in Rhodes Equipment. Equip your 
station today and get your share of the oil busi- 
ness of the thousands of tourists who are home- 
ward bound this month. 


JAY B. RHODES COMPANY 


Kalamazoo, 





RHODES ?Ré~FILLED 
OIL, DISPENSERS 


Michigan 
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LLL 
TWO 
MODERN 
REFINERIES 


—each equipped to 
manufacture Gasoline, 
Kerosene, Distillate 


and Fuel Oil of the 


Quality you want.... 
























































—And an efficient 
distributing organiza- 
tion EXCLUSIVELY 
devoted to the Service 


of Jommers... ... +++ 


Write or Wire 


TIDAL REFINING COMPANY 


TIDAL BUILDING 
Tulsa, Oklahoma 


TL 
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Sunk 


in the 
Gro 


Buried steel tanks and 
pipe lines should be care- 
fully painted before being 
buried. The paint should 
have time to dry 
thoroughly. 


ound 


where corrosion works unseen 


Three coats of pure red-lead most practicable 


method of protecting buried steel 


TEEL buried in 


the ground is S@g 


a 


threatened by un- 
usual danger from _ corrosion. 
The surrounding earth is nearly 
always damp. Ground water isa 
constant menace to the metal. 

Under most conditions, the 
most feasible method of protec- 
tion is a three-coat covering of 
pure red-lead. Paint made of 
red-lead adheres closely to steel. 
It is moisture-proof. It is not 
affected by the chemical sub- 
stances that are ordinarily found 
in ground water. It offers dura- 
ble, economical protection. 

Where the soil condition is 
strongly alkaline, of course no 
paint is suitable. In such a case, 
the oil vehicle of the paint will 
be turned to soap. 

Tanks sunk in the ground are 
sometimes protected as follows: 
Three coats of red-lead are ap- 
plied. The tank is then buried 
in sand, which acts as a filter. 
In damp soil, a metal tank so 
treated will last for many years 
without further attention. In 
dry soil it will last even longer. 


Red-Lead favored 


A questionnaire showed that oil 


PP 


[| 


New York, 111 Broadway 
Buffalo, 116 Oak St. 








Chicago, 900 West 18th St. 
Cincinnati,659 Freeman Ave.Cleveland,820W.Superior Ave. 
St. Louis, 722 Chestnut St. San Francisco, 485 California St. 
Pittsburgh, National Lead & Oil Co. of Pa., 316 Fourth Ave. 
Philadelphia, John T. Lewis & Bros. Co., 437 Chestnut St. 


men in every oil field 
in the United States 
favored red-lead for 
metal protection. Fifty-three oil 
men answered. Thirty-two (or 3 
out of 5) are red-lead users. 
Dutch Boy red-lead was pre- 
ferred by many of these oil men. 
You can get it in either paste or 
liquid form. The liquid comes in 
the orange-red for next-to-metal 
coats and in greens, browns and 
black for finishing coats. The 
paste comes in the orange-red 
and can be shaded to dark colors. 


Tanks and tank cars painted 
in light colors guarantee a large 
yearly saving in oil. Dutch Boy 
white-lead is ideal for reducing 
evaporation losses in this manner. 
And used over an undercoating 
of Dutch Boy red-lead it not 
only cuts your evaporation losses 
to a minimum, but gives the 
same weather protection. 

We shall be pleased to help 
you solve any question of metal 
protection. Specialists on our 
technical staff have made a study 
of paint for the oil industry. 
Their assistance is free of charge. 
Address our nearest branch. 


NATIONAL LEAD COMPANY 


ae ce and 
Boston, 800 Albany St. “cs oe ae 
“ 
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DUTCH BOY RED-LEAD 
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O sound business plans can 

be laid by the independent 
dealer if retail. prices cannot be 
stabilized. 

This obstacle is now being felt 
in many parts of the country 
today and no territory is exempt 
from the danger of the price cutter. 


There is one great stabilizing fac 
tor which will do much to keep 
the independent dealer’s business 
on an even keel, thru the hectic 
price wars. That is the handling 
of nationally known and accepted 


How Can Retail Prices Be Stabilized? 


petroleum products. 


An established volume of busi- 
ness on such products means a 
bulwark of protection against the 
price cutter. 


Such a product is Hy V1S Motor 
Oil—the nationally advertised 
Pure Pennsylvania brand distrib- 
uted exclusively thru independent 
dealers and distributors. Altho 
HyVi18 is established from coast 
to coast, some very attractive 
territories are still open. Perhaps 
one of them is yours. 


‘The FRED G CLARK (Co 


Main Office: Cleveland, Ohio 


Branch Offices and Plants at: Chicago 


Minneapolis 


Refineries: Warren, Pa. 


Warren, Pa. 
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